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| Asarule, the scientific world is too much engrossed with its legiti- 
") mate occupations to bestow aught but a passing notice upon the 
> expressions of feeling in regard to its action and influence, which 
[) emanate from those who are not directly interested in scientific 
") pursuits, and it is only what may be termed its civil agitations that 
») command its attention. Secure in the sense of its growing influence 
©» and irresistible progress, Science can afford to smile at the little 
>) squibs that are from time to time thrown on its path, and may safely 
) permit its truths to be ridiculed or perverted by persons who con- 
be ceive that such a course will conduce to their political popularity, or 
»» will enable them more readily to attain religious ascendancy. 
ie But it is useful that scientific men should occasionally look up 
‘)) from their labours and cast a thoughtful glance around, not alone with 
Hy * view to ascertain what the world thinks of their efforts, but also that 
Ie they may be able to form an accurate estimate of the practical fruits 
Hy °f their occupations, correct the errors of the past, and resume their 
am Work with the additional experience that must inevitably result from 
‘ty such a survey. Keeping these objects in view, then, we feel ourselves 
fe Justified in taking some notice of three or four circumstances that 
nue happened during the last quarter of the year 1864, all of which caused 
oy 20 little sensation at the time of their occurrence. 
= The first was the attempt, on the part of “some person or persons 
own” (excepting in name), to extract from the scientific world a 
é profession of religious faith, a proceeding innocent enough in itself, 
my but which, if it had not been arrested in time, would doubtless have 
inaugurated a period of coercion that must have militated against the 
Progress of scientific inquiry. A few sincere and well-meaning 
me *lentific men signed the “ declaration,” which censured the attempt 
S 0 bring Science and Scripture into antagonism, and which, as our 
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sufficient number of signatures should have been obtained. Tf 
attitude, however, which was assumed by Sir John Herschel aim 
others of high repute, nipped the project in the bud, and effectinh iim 
suppressed the attempt that was being made by the originators of {is 
movement to interfere with freedom of thought and to convey to them 
outer world a very false impression of the character and intention ii 
scientific men. x 
“Qui s’excuse s’accuse” is a proverb remarkably applicable to him 
present case. Let us suppose the compilers of the document to hniee 
been perfectly honest in their object and in their desire to obtain sy 
natures, and that the scientific men of Great Britain had signe i 
with equal sincerity, what would the world have said when the Wii 
was promulgated ? 
“Here is the élite of Science indulging in a protest against iim 
own irreligion! What must we think of them if they have fmf 
such a lowly estimate of themselves ?” - 
Not desiring to be uncharitable, we will not meddle with ki 
assumption that the originators of the document were sincere, Wii™ 
we venture to affirm that of the whole number of signatures thi 
might have been appended had the movement progressed, about mii ! 
third would have been those of persons who honestly believed thi 
their protest would be of service to Science as well as to Religion;af® 
equal proportion would have signed in order that their names midi 
not be omitted from the long list of F.R.S.’s and LL.D.’s whit 
enriched the shect, and the remaining third, lest their refusal shullfyy of 
mark them as infidels. s 
There can be no doubt that from time to time works do appear, th 
publication of which should be condemned, but the antidote to theme °”. 
is the pen of the critic, honestly and fearlessly applied to meet ay 
particular case, and not a general “confession of faith.” Whiltig °° 
rightful censure upon irreligious works has never failed to bring thay °™ 
into disrepute, the issue of a document such as the one referred "i 
above, would have had the effect of rendering such treatises popult iia 
inasmuch as the attempt to interfere with free thought and unfette™ the 
inquiry would merely have served as a plea for their publicatay Po 
The end aimed at would therefore not have been attained and, 8"§ °] 
John Herschel very properly said at the time, the document wolly 
simply have proved a fresh element of discord in the “already 
discordant relations of the Christian world.” | 
The second event to which we would. refer, was the attempt of th 
Right Hon. Benjamin Disraeli to cast ridicule upon those natunlsi® 
who have adopted the views of Mr. Darwin with respect to the ong i 
of species. This escapade on the part of the leader of Her Majest'i 
Opposition was sufficiently ridiculous to afford a legitimate there! 
the pages of ‘ Punch,’ where the pencil of Mr. Tenniel exhibited 15% 
its true light and with telling effect. But Mr. Disraeli’s attack YR 
scientific investigators was something more than ridiculous; }™% 
what he certainly did not intend it to be—very unbusiness-like 
impolitic. Surely his conception of the scientific men of the pee 
day must have been formed from those records of medieval times, th 
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© perusal of which has no doubt, in other respects, proved very beneficial 
to him in his literary career. But he should know that our savans 
© no longer seclude themselves as formerly in the turrets of deserted 
castles, there to pursue their vocation by the flickering lamp of mid- 
Se night, and exercising no further influence on society than the terror 
© which their mysterious operations inspired in the surrounding pea- 
santry. Asa rule, their habits of observation enable them to reason 
me) with more accuracy than other men, and to arrive at more correct con- 
clusions on those subjects to which their attention is earnestly directed. 
They will be apt to compare Mr. Disracli’s address with that delivered 
Se shortly afterwards by our aged Premier, when he treated of the pro- 
my gress of agriculture and the application of steam to tillage, and they 
Be will have no difficulty in perceiving in the one an abuse of intelligence 
© anda bid for office at the expense of progress; and in the other, a 
He laudable effort, during the tenure of power, to keep pace with the 
® progressive spirit of the age. If Mr. Disraeli had shown some better 
® cause for “going with the angels” than the desire to catch a few 
my additional votes, by currying favour with extreme churchmen at the 
expense of charity and progress, he would have been listened to with 
© respect; but as the matter now stands, it would appear that political 
© instinct, rather than reflecting reason, was the motive force, and this 
} new manifestation of “ vis conservatrix nature ” will afford, if anything, 
a fresh piece of evidence to Mr. Darwin and his school of the truth of 
the doctrine of natural selection! Mr. Disraeli’s sneer at the attempts 
of our modern naturalists (many of whom, by the way, are ministers of 
the Established Church) to account scientifically for the differences of 
species, will be remembered by them at some future time; and if, as 
on a former occasion, he should propose to confer a special fran- 
@ chise upon them for their intelligence, his extra-parliamentary utter- 
me 80Ces On this occasion may serve them as a standard whereby to mea- 
® sure the sincerity of his professions and the value of the proffered boon. 
_ We shall have occasion hereafter to refer more fully to the ques- 
tion treated with such levity by Mr. Disraeli, and will now pass on to 
m@ the last occurrence, which we cannot say affected Science, but bore 
some relation to its progress: that was the promulgation of the 
Pope’s Encyclical Letter, and its eighty modern errors. 

_ Whilst the cry is everywhere “ Educate, educate, educate !’’—the 
miner, that his life may be less endangered ; the agriculturist, that he 
may know better how to wrestle with natural difficulties, and employ 
more rationally the blessings of Providence ; the merchant, that he may 

something beyond a mere bartering creature; or the soldier, that he 
E, may be more intelligent than his rifle—the infallible head of that sect 
= of Christians which claims to be the universal Church, decrees that the 
3 knowledge of philosophical things,” and that all “ popular schools,” 
fe Must submit to ecclesiastical authority; that they must, in fact, be 

: ae by priests, who, little educated excepting in the mysteries 
th _ faith, have assumed, and continue to assume the authority of 
en whilst they seek to fetter and restrict the action of that 
intelligence to which He has given almost unlimited freedom. And 
yet we really have no great fault to find with the eighty “errors,” for 
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the only one that strictly relates to Science, No. 12, is liter, Re 
correct. Who will deny it to be an “error” that “ the decrees of i, iam 
Apostolic See, and of the Roman congregations, fetter the free my 
gress of Science?” Whatever they may have been two hundred yoy fi 
since, such “decrees” are innocent enough at present ; and what) fm 
more, Catholics themselves who care about Science at all, are rel) Be 
more liberal in their views than many who profess to belong to a mB 
tolerant faith. But whilst a few designing persons, or those sinon fm 
but unreflecting men who constitute the extremes of religious wif® 
political denominations, may applaud attacks upon Science, or saactia Be 
the attempt to cast stumbling-blocks in her way, the more mode (i 
members of every section of the community, Protestants lf 
Catholics, Liberals and Conservatives, all, indeed, whose support ai I 
approbation are likely to benefit scientific movements, will not faily 
deprecate such an attitude on the part of the uninformed, and to shn i 
with scientific men their contempt of these unmeaning explosions dR 
noisy ignorance. It is almost needless to say that the real tends | 
of the age are towards unfettered thought, free inquiry, and an oa Ry 
opposition to priestly or clerical interference in scientific or secu fim then 
affairs. 

But it is not enough that we should point the finger of scoma re curl 


those who deride the exertions of scientific men, or that we should pr 
test against the injustice of their assailants; it behoves us to inqur i | 
whether these attacks and sneers are justified by any apathy or ind beg 
cretion on the part of scientific investigators and professors. Ai valu 
they performing their part in the great work of civilization? bhi 's! 
scientific tenets deserve to be branded as atheistical? (for that is th} 
concealed inference intended to be conveyed by most of those wii 
protest against modern theories). Are inquiries into the operation ie sub 
of natural forces calculated to elevate or to degrade the human mini! at | 
These are the interrogatories which scientific men should put to tha yy °*? 
selves, and they are the topics we now propuse briefly to consider. J 
In regard to the first inquiry, it will be found that here, 1 
every other human pursuit, the fields before us are so immense, whe iy 
compared with the plot over which we have passed, that the zealos§ 
practical philosopher cannot help feeling how slow is his progress 3! i 
how great are his shortcomings. Of this truth we will adduce one Ri 
two illustrations. | 
It is but as yesterday that the streets of our great cities we" iy 
illuminated at night by dismal oil lamps, few and far between, who I 
feeble light served the ends of the footpad, but afforded little aid 0% 
passengers or to the guardians of the night. Now there is gas wf 
petroleum, and we shall probably be told that the world will shor & 
be favoured with the magnesium and electric lights for all purpose i 
illumination, and that we shall then have no more cause to dread i 
darkest night than the broad light of day. It is impossible to deny tht B® 
theoretically, great strides have been made in the art or science of ilt By 
mination, and we should be deeply grateful to the students of phys 
science for the additional light that has been afforded to us, 2” i 
especially for the promiscd improvement in the character of tho 
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© coast beacons that direct the wayfarer at sca. But if our cities and 


towns are now somewhat safer at night than they were before the 
introduction of gas (and there are many persons who but recently, 
during the garotters’ reign, pronounced them less secure than for- 
merly), is it to Science that the increased safety is due? Has she, in 
this respect, assumed her true position amongst our modern civilizers ? 


| We apprehend not; for when we consider that, by the employment 


of the physical and chemical forces, the blackest darkness could be 


; dispelled, and our streets and suburbs illuminated with a clear and 
© steady light but slightly inferior to that of the great “ orb of day,” 


exposing all the vice and crime and libertinage which are perpetrated 
under cover of the night, then, indeed, we feel that scientific men 


have still a glorious mission to fulfil, to render their discoveries avail- 


able for social ends, increasing not the comforts only, but the safety 
of the human race. 

Excepting that it has been employed in a small number of our 
coast lighthouses, and by a few of our leading investigators to aid 
them in their physical or chemical researches, magneto-electrical 
illumination (and still more the magnesium light) is little else than a 


© curiosity which serves here and there to amuse and perhaps in some 


cases to instruct, limited scientific audiences. 

It is beyond a doubt that Science will complete the work she has 
begun, and will render practically useful what is now theoretically 
valuable; and judging from some inquiries that were made of us in 
regard to the possibility of lighting up ironworks and factories (in 
both of which the requisite steam-power is easily obtainable) by mag- 
neto-electricity, shortly after the appearance of the article on this 
subject in our first Number,* we feel confident that the time is near 


} at hand when the practical benefits accruing from the researches and 


experiments of scientific investigators will become manifest. 

In the prosecution of such a work as this, chemists and physicists 
have no cause to apprehend either priestly interference or political 
sneers, and we would direct their attention to the motto that distin- 
guishes this Periodical, as a watchword to guide them in their duty. 
To them it is especially appropriate. They have the power to dissi- 
pate our physical and moral gloom; to raise a vivid light above our 
cities; in our workshops; to penetrate our mines and tunnels with an 
artificial day ! And so they may assist in the suppression of our vices 
and our crimes ; may lighten toil, and render life secure. Are not 
these objects worthy. of the exercise of man’s best faculties? Can 
priest or politician teach us a more sacred duty ? f 
ae if the magneto-electric mode of illumination is not becoming 
8 rn oped as rapidly as some might desire, the progress made in the 
"i; brid ment of another form of electricity for purposes of intercommu- 
- 'on.18 most satisfactory, and exhibits at once the indomitable energy 

cur race, and its love of gain and conquest. Impelled by commercial 


Ra Gladstone on “Lighthouse Illumination by Magneto-electricity.” 
erly Journal of Science,’ vol. i. p. 70. 
~ — this article was written, an account of a miner's electric lamp has 
twarded to us: it will be found in our Chronicle of Mining. 
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enterprise rather than by philanthropic considerations, the bafiled yj Bam 
defeated electrician has once more allied himself with the Wealthy ai ii 
enterprising trader ; and with replenished exchequer, they have set ) im 
work anew to bind the Eastern with the Western hemisphere. Guid Bi 
by the practical experience ot the past, and by the researches 4 fam 
the closet-investigatur, they set out upon cach trial with fresh prt eX 
cautions and improved materials, and so not only is the end brow 
nearer and nearer, but the collateral study and observation necesuy fm 
for its attainment add a fresh fund of information to our mej fem 
treasury, and open out new fields for the practical application of th [ 
science investigated. 7 
It will be a matter of deep interest to know whether the unforn. 
nate and much-abused ‘Great Eastern,’ that triumph of moder eg 
neering skill, will faithfully perform her task of depositing the clk & 
upon the construction of which so much care has been bestowed; ai I 
the enterprising men who are engaged upon this second effort to lil 
more closely the two great families of English people, may mi 
assured that their anxiety for the result will be shared by all scientik & 
men and friends of progress. oe 
Whilst we speak of the combination of commercial with scientiit I 
enterprise, we are once more reminded of our aged Premier's observ 5 
tions on the application of steam to tillage. If we remember rightl, 0 
Lord Palmerston threw out the suggestion that, as not every fame jy 
can afford to purchase a steam-plough, capitalists should purche§ 
and let them out on hire. No doubt he is aware that such a practice § 
has long prevailed with regard to steam thrashing-machines, and thi § 
there are many persons who derive a handsome income from iy 
source. But it has often been a matter of surprise to us, that dung I 
the recent mania for limited joint-stock companies, when they spay 
up like mushrooms, some with avowed aims chimerical and laughable 
enough to have been fit subjects for a farce, had they not too ollaj 
formed the basis of a very painful drama; that during this extravagal § 
fever it should never have occurred to some honest speculator to est 
blish a company for the purpose suggested by the Premier. Possibl 
such a project may have been set on foot, and have escaped our notice; 
but in all probability it was far too legitimate an enterprise for “ bulls § 
and “ bears.” 
Another combination of scientific and commercial enterprise "i 
which the greatly abused Act might be applied with advantage is the 
utilization of sewage. _ 
This subject has been much agitated of late, and its discuss! & 
belongs rather to the agriculturist than to the student of natural «i 
physical science, but it may be satisfactory to the former to recelvé) i 
word of encouragement to counteract the obstructions which ignoral® Be 
and prejudice occasionally throw in his way. He certainly has tht 
approval of the naturalist, who sees in his efforts to turn refuse ma 
to good account, a wise imitation of that Providence which knows " By 
waste but which with the results of decay rejuvenates nature Ee 
clothes her in fresh beauty. But even these zealous operators ™ 
liable to adverse criticisms, and it is right that they should obser" 
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ij EEE and profit by the strictures to which they are subjected. _A writer 
ani in a weekly contemporary remarked some time since that in passing 
tf over a field manured with “sewage,” his nostrils: were offended 
‘ie by the odour, and he expressed the hope that “the incense breath- 
s(n ing morn” might not soon become a thing of the past. In our 
i fe large towns, and more especially in those where industry has made 
ih the most rapid strides, this is already the case, and the pale-faced 
un flame citizen is compelled from time to time to seek renewed health and 
iij@ame strength in the open fields and country lanes. Certainly the sewage 
ty fee of those towns renders them at present still more unhealthy than they 


would otherwise be, and it sometimes taints the sources of our water 
© supply, causing men to drink the poison as well as to inhale it. Still 
He we should look with apprehension upon the pouring of this flood of 
noxious liquid over the fields that form a refuge from the overcrowded 
™ city, unless the most effective measures were taken to secure its com- 
Hy plete deodorization. May greed of gain never do its evil work here 
m as it has done in those districts where the injurious products of 
Ss chemical manufactures have laid waste the country round, and where 
™ legislative enactments have been requisite to teach men their duty 
= towards their neighbours. We recommend Mr. Disraeli to follow the 
=» example of his noble chief (who has been a great sufferer by the last- 
named evil), and to direct his attention to such objects as these. He 
would then succeed in gaining popularity amongst the class whose 
suffrages he more especially courts, “the agricultural interest,” and 
would earn the respect even of the despised Darwinians, who would 
give him credit for seeking to alleviate the pains and penalties that 
accompany the “struggle for existence! ” 
| Having thus briefly touched upon a few important scientific move- 
ments of a utilitarian character, in order to exhibit the necessity for 
increased vigilance and activity on the part of scientific men, we 
would now inquire whether their theoretical observations are deserving 
of the derision and denunciation which they have elicited in certain 
quarters ; and we shall first direct our attention to the Darwinian doc- 
trine of transmutation of species by “ natural selection.” 
When Mr. Darwin published his book he told us that a close 
observation of nature led him to believe that new species of plants and 
| animals were formed from previously existing ones by the “ natural 
bfe election” of types, adapted to the changing character of the inorganic 
yfeee =World,-or, in other words, through the power which certain individuals 
possessed, by virtue of their peculiar structure, to cope with natural 


fe difficulties under which their congeners succumbed. . Those privileged 
tf dividuals bred and multiplied until surrounding circumstances (inor- 
ifs slic nature) necessitated a further modification in them, and then a 


7 fresh “natural selection” took place ; or, to speak more correctly, a 
‘Mm Slow change was from these causes always proceeding in animal and 
Plant types concurrently with the changing surface of whe globe. 
The author adduced a large amount of precise and minute evidence 
in the form of changes artificially effected by himself and others in 
he aticated animals, very similar to those which, on a large scale, 
© regarded it to be the prerogative of nature to produce. 
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We may observe in passing, that this power on the part of may ME of 
bring about changes in species such as those referred to by Mr. Dari MN cis 
constitutes, as it appears to us, an irrefragable proof that the me ow 
changes produced in nature were executed by and under the direcig IN an 
of a wise and mighty Being, who adapted fresh forms to new conditig MN ot 
of existence. 

And so it must have appeared to the modest and reverential auth: BNE yo 
of the work, for he told his readers that the slow and unerring chug By th 
which occurred in the various species of living beings adapting then) He in 
the altered condition of the globe, not only appeared to him to bi HR of 
more rational and scientific view of the case than the modern inte. ie \ 
pretations of the traditional account, but that it conveyed to him i o 
nobler conception of the Majesty of that Being who from 4 fi Be a 
simple typical forms had, in the course of long ages, evolved the beu- d 
tiful and varied Creation of the present day. Mr. Darwin has new Be t 
that we are aware, advanced his hypothesis as an undoubted tii By 
but as an unproved theory, and has invited young and rising mt By 


ralists to test its accuracy, promising to furnish the scientific woll BR 
with a large amount of additional evidence at a future time. Wit « 
some unimportant exceptions this promise has not been fulfilled By 
owing, we regret to say, to the ill-health of the author. ss 

Those persons who have read Mr. Darwin’s book unbiassed ) By 
theological prejudice on the one hand and by scientific dogmatism a f 
the other (for not all his followers have been so cautious and tet Fj 
perate as he, and there is such a thing as scientific as well as politial 
or religious terrorism), and who have carefully considered the pub § 
lished opinions of other eminent observers in Zoology, Botany, al i 
Paleontology, cannot fail to be convinced that his researches al 
generalizations have brought us at least one step nearer to a cle 
comprehension of the laws of animal and plant life, besides ging § 
such a stimulus to natural history studies as no preceding age wf 
witnessed. Neither can our readers fail to observe that those slo 
and gradual changes which Mr. Darwin attributes to the animal al 3% 
vegetable kingdom, are in perfect accordance with a similar theoy 
formerly contested with great bitterness, but now universally acceptal r 
in regard to the Geological formations ; and that the growing cont 
tion with respect to the great antiquity of man also points in th 
same direction. Beyond this we feel that we have no right to 90; 
but others think differently. i 

For some time after the publication of his work, Mr. Darwt! Ii 
theory gained ground very rapidly, and although a little reactiol iii 
has set in in certain quarters, there is at present a considerable 
number of scientific men of undoubted sincerity and accuracy,  § 
are implicit believers in its correctness, regarding it as the 9) i 


hesitation,¥refer to it all past and existing biological phenomelé 
Now it appears to us that until a scientific theory of this nature * 
almost universally accepted (and not even its most zealous champ 
will advance such a claim for the doctrine of “natural selection’), 
should be the aim of its advocates to pour into the scale every pa 
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of evidence they can find in its favour ; but that evidence should con- 
sist either of old and acknowledged facts, or of new discoveries. Some 
writers and observers do not, however, see the matter in this light, 
and instead of testing the accuracy of the doctrine by their discoveries 
or inquiring whether these afford new evidence in its favour, they at 
once employ it as an acknowledged standard whereby to estimate the 
value of their new researches, assuming their favourite theory to be 
the complete law of life, and with the aid of their new facts, drawing 
inferences in regard to the past and present condition of the globe and 


of its inhabitants, which would no doubt be perfectly correct, provided 


Mr. Darwin’s theory be the whole truth. Fallacious as this method 
of induction may be, it is in our judgment infinitely preferable to 
another mode of reasoning, which discredits without inquiry all new 
data advanced by the believers in “ natural selection,’ on the ground 
that the primary doctrine is impious, or what not; or which rejects 
as unsound all inferences that may be in harmony with the detested 
creed ! 

Notwithstanding the kind of “ circle sailing” adopted by the first 
class of reasoners, we are always sure, if we accompany them, to 
learn something new on the voyage, and although their statements 
may be far from convincing, they are certain to afford us a fresh oppor- 
tunity to form a correct opinion on the subject. It is not difficult — 
to distinguish between legitimate inferences drawn from facts, and 


rs others which may be the result of feeling; and as regards the fol- 


lowers of Mr. Darwin, we have sufficient faith in their sincerity to 
believe that they would wish every communication to be carefully 
considered, not examined from their point of view or implicitly re- 
celved like the Pope’s ‘ Encyclical,’ but that their facts and inferences 
should be weighed, and sifted, and criticized, and only accepted when 
they approve themselves to the good sense of the scientific community. 
As to the accusation of materialism, another expression for atheism, 
to which some of the followers of Mr. Darwin have rendered them- 
selves obnoxious (for those who profess to find any atheism in his 
work are not entitled to credit for candour and sincerity), it is to be 
deeply regretted, not only on their own account, but for the sake of 
lence and free inquiry. It is just as absurd in those would-be 
philosophers to imagine because there are accumulating indications 
t the processes of nature were in past ages all brought about, more 
or less; by secondary agencies, that therefore there is not a Creative 
power nor a watchful Ruler whose existence was needed to bring the 
universe into existence and maintain the fabric in order and harmony, 
a8 1t would be for a few sapient bees to believe that because they find 
themselves in a comfortable hive with a convenient exit, and because 
Owers spring up and blossom periodically in their vicinity, therefore 
there 18 no gardener nor bee-master, and no being higher than their 
*piarian majesties ! We shall not gratify the love of notoriety, which 
ne impels such persons to publish their unreasoning dogmas, 
-Y Mentioning their names, but shall dismiss them by placing them 
in the same category with their opposites, who can see no religion in 
hature because it docs not accord with their sectarianism. 
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When we reflect for a moment upon the profoundly religious js [iN gtarlit 
sons conveyed to man’s mind by a contemplation of nature jy it has sh 
modern aspects, we are astonished to find that there should beng Me and de 
assuming to be the leaders of public opinion in any civilized cout, [ee snows 
who do not perceive that the modern Temple of Science is, or shoul he no | 
be, as divine an institution (for it is founded by the All-wise himself a denize 
as the most sacred temple that ever was raised by the hand of many fem ‘Re 
ancient or modern times. We can only account for such blindness [Ie among 


the assumption that these persons must have constantly burrowed) Bm 
their own limited plots, and that their eyes having been thus render [em 
unnecessary, a kind nature has atrophied the organs, and so renden| Fe 
their possessors less liable to the danger or inconvenience which migt J ti 
arise from any sudden influx of light. is 
For what purpose has man been taught the use of the telescope, Ii 
he is to regard the worlds around with unreasoning amazement? or why fee 
has he been entrusted with microscopic vision, if there are no less jm 
of wisdom to be learned in the invisible world ? Wherefore that ret 


less curiosity which prompts him to continue his inquiries as to hisom [im thous 
nature and his relations with the lower animals even though ther (9 orb a 
sult of his investigations be repulsive to his human feelings, if nti Fy & 
teach him that if he would be eternally happy he must rely um Ri migh 
something beyond his flesh, or the material possessions secured fa By hows 
him by his natural superiority. 


The student of nature may prosecute his observations in whatevt fy) fluer 
sphere he pleases, in the fullest confidence that his employmat BR pote 
is a sacred one. Whilst the priestly charlatan perpetuates fale By the | 
mysteries, appealing to bleeding saints and sweating statues, 1 By pres 
order to check the diffusion of useful knowledge that he may with FF 
greater impunity assume the authority of the Almighty, the studet Rj mod 
of Science seeks to solve real mysteries that he may add to th 
store of human knowledge ; he endeavours to comprehend and dis § 
terestedly expound the laws of nature, and wield its forces for tk § 
present and future welfare of man. The reverent study of Scient § 
does not, and probably never will, initiate man into all the secrels 
of the Almighty, for they appear far too high for human comprebet- 
sion ; but it assists him in maintaining his religious conceptions 0! 
level with his advancing knowledge in other respects, and prevellt By 
him from falling a victim to that self-sufficiency which results fu 
any kind of success. me 

For, how expansive and ennobling are the thoughts inspired mh && 
the human soul, when, through the outer sense, it contemplates tt By 
universe as it appears to-day! What fresh and happy feelings such 
an occupation generates, and what a peaceful and contented frame 
mind it leaves! And why? Because it, for the time, enables t 
spectator to forget his works and ways, in contemplating those of te 
Almighty ; excluding from his mind all thoughts of worldly care; il 
the anxieties of mortal life and mortal strife. 

It is indeed difficult to convey to those who have not experienced 
them, an adequate idea of such emotions: no creeds no formula 
present them to the mind. Let the reader go forth on some 
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© <tarlit night, and with the telescope inspect that ruddy planet which 
© has shone so brightly in the heavens of late. With adequate enlarging 
© and defining powers he may discern its continents, and seas, and polar 
B® snows so patent to the practised astronomical observer; and it will 
© be no great stretch of the imagination to ponder on the nature of its 
© denizens, for doubtless it is peopled like our own bright world. 
™ Remembering who rules in yonder distant orb (itself a pigmy 
©} amongst giants in our solar system), he may now change the scene, 
© and scrutinize a water-drop beneath the microscope. There he will 
© sce a multitude of forms, completely hidden from the unaided sight ; 
some almost shapeless, others of the simplest type. And if he pa- 
Dy) tiently observe this scene, he will perceive these Protozoa, these lowest 
Sy forms of life, to be endowed with locomotive powers, and instincts 
De suited to their habitat; may see them grow and multiply, and, just as 
Pe in his outer world, vanquish or yield in one incessant “struggle for 
i existence.” Here, then, he finds the same presiding Power as in the 
Be distant planet, and if his little mind be capable of grasping such a 
Ey thought, let him reflect that the same Being rules alike in every floating 
Be orb and every water-drop ! | 
© But we shall be told that the contemplation of these evidences of 
» mighty power does not appeal to the emotions of the human heart, 
© however it may serve to educate the intellect. 
» We would not for a moment claim for nature an all-sufficing in- 
} fluence for good; but even in this respect it is far from being im- 
potent; and if there be those who can find in it no moral influence, 
§ the blame rests with them and not with nature. What a contrast is 
= presented to us when we compare the character of man as revealed by 
® modern society, with the Divine nature as it is read by the light of 
modern science ! 

If Man ascends from what he deems a lowly station to a higher 
sphere in life, the early objects of his thought and care are soon for- 
gotten or neglected in the turmoil of the larger world in which he 
moves. For him the humble friends of youth or early manhood pass 
into another world long ere they are removed from this. Important 
duties press; he has no time to think of trifles nor of little men, 
except when these applaud his acts or further his great ends. He 
does not heed the importunity of those who wish to benefit by his pro- 
motion, not even though they were the means of raising him to his exalted 
station.” But is it so with Him whose laws the man of science seeks 
to fathom and diffuse abroad? Whose power has brought the world 
Into existence ; whose forces guide the planets in their course; who 
slowly but unerringly works out the beautiful design ; who raises up, 
first sentient creatures, then reflecting beings like Himself, and, watch- 
ing Oer the fate of each, selects the strong and good, confers on them 

ominion Over those who break His laws, and ministers to the happi- 
hess of all ! 

The Omnipotent, whose thoughts are occupied with His vast 
scheme, so little understood by man, cares equally for worlds illu- 
re by His glorious suns, and for the animalcules which disport 

emselyes so joyously within the artificial sunshine reflected from the 


« 


elude His observation ; and all created works present the impres (ee 


Messrs. Beck, who intend to adapt a similar arrangement to the 
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mirrors of our microscopes! He lacks not the applause of any; fie 
therefore no necessity to slight the little and court favour with 4 
great. Nor is He limited by time and space; constrained to tiem 
His thoughts this way to-day or that to-morrow ; to supervise at dy. 
break here, at sunset yonder. We know full well that whilst He nin fm 
in Mars or on our globe, and penetrates our inmost thoughts Hedy 
sees the lowliest of His creatures, and numbers not alone the diam 
of Man on earth, but also the few fleeting moments of the animale fi 
transient existence. No object is too great, nor any too minut )—e 


almighty will, omniscient wisdom, and unbounded goodness! 


These are amongst the social, moral, and religious lessons tani 
by Modern Science, which knows no sect and recognizes no politial 
distinctions, but whose right-minded followers scek to clevate the: 
fellow-men without regard to creed or station and to confer the large 
sum of happiness on all mankind. 7 


ON THE APPLICATION OF SPECTRUM-ANALYSIS 1 fe 
MICROSCOPICAL INVESTIGATIONS, 
AND ESPECIALLY TO THE DETECTION OF BLOOD-STAINS. 


By H. C. Sorsy, F.R.S., &c. 


1. Introduction.—2. Description of the Instrument.—3. Spectra of Crystalline 
Salts, and of their Solutions.—4. Determination of the relative amount 
per- and om of Iron in Minerals.—5. Application of Polarized Light 
with the Spectrum.—6. Detection of Blood-Stains.—7. Conclusion. 


1. Introduction. 


SIncE various substances may appear to have the same colour, and y# § 
act very differently on the spectrum, or, on the contrary, may give tl 
same characteristic spectrum, and yet differ materially in colour, ¥#§ 
in all cases desirable to study them by means of the prism. 485% 
well known, this method has been employed with remarkable succes Ry 
in various branches of science; but, so far as I am aware, has 00 
hitherto been applied to microscopical inquiries. In order to acco By 
plish this, I made a number of experiments, and at length contrived a 
an arrangement which, so far, has answered every purpose required if 
it. I have also discussed the various particulars with my friends th 


microscopes, and we cannot perceive how any considerable alteratid 
could be made with advantage, except such as would be required 3 
the case of microscopes of different construction. I shall therefo™ 


describe what I have adapted to my own, one of their large binoctl! 
instruments. | 
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The general construction will be more readily understood by 
secference to the accompanying Figure 1 :— 


Fic. 1.—Spectrum Microscope. 


The only addition to the microscope itself is the prism (e) and its 
mounting, shown by the dark lines. This fits into the bottom of the 
movable tube carrying the achromatic condenser (jf). Detached from 
the microscope is a long narrow slit, shown in section at (bc); and 
the light passing through this at (a) is separated by the prism (e), and 
passes on to (g), where the image of the slit is seen as a coloured 
spectrum, on looking through the microscope in the usua] manner. 
By this arrangement we can determine the character of the light trans- 
mitted by an object placed on the stage at (g), or by one held in front 
of the slit at (a); and, by a little adjustment, we can compare the two 
Spectra side by side. | 


line 


2. Description of the Instrument. 


Having thus given a general account by way of introduction, I will 
how describe the apparatus in detail. 
_ The slit is made of two brass plates about six inches long and one 
mch broad. The lower has two strips of brass fastened at each end, 


. between which the other plate fits, so that it may be moved up and 
' Own, and fastened by means of screws, which clamp together the 


"Pper part of the strips. The cdges of the plates, thus brought toge- 
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ther, are made quite straight and bevelled, so that by putting a guj ; 


carrying a spring, is fixed on one side, as shown at (c), so that a squn 
piece of glass can be held in the same position, or moved up and don 
directly in front of the slit. In the figure the plates of brass » I 
shown by the black portion (b c), the glass by the unshaded parta 
the left side below (b), whilst the shaded part at a represents a smil I 
narrow tube into which any liquid may be put for examination. Lag By 
crystals or other objects, mounted on plates of glass, may also be heli Ee 
in the same manner. In some cases it is desirable to examine sli i 
tions held in test-tubes. For this purpose two pieces of wood m& 
fixed on the other side of the brass plates, shown in section at (i, 
extending the whole length, and even projecting beyond them at eui = 
end. They are made in the V form shown in the figure, so thi By 
whether the tube be small or larger, its centre may be directiy in fri 
of the slit; and wood is better than brass when it is desirablen BR 
examine hot solutions. Towards each end is a spring, so that tw By 


piece of thin writing paper at each end, pressing down the ui igs 
plate, and fixing it with the screws, an opening is left between (Mem 500] 
plates five inches long and about ;4,th of an inch wide. The lye Ie wit) 
plate carries a small arn, fitting into a tube attached to a tui the 
(shown by the dotted lines), such as is exmployed to hold a bulls, Bi gin 
condenser, so that the slit is always horizontal, and that we may wie the 
its height from the bottom of the stand, and the inclination of hE face 
face of the plates. Then, since it is often requisite to hold dif I tb 
sorts of objects in front of the slit, a piece of brass, to act as a so, the 


the condenser; but I have fixed it as shown, so that a large Nico Re 
prism may be inserted above it, to be used as described in the sequel 
For some purposes day-light must be used, especially when it is desi ie 
able to have the blue end of the spectrum well seen; but very oftet 
lamp-light is better, for Fraunhofer’s lines do not interfere with the 3 
observations, the quality of the light is more uniform, and, the lamp a 
being placed at about the same height as the prism, the requisite” % 
clination of the microscope is then just that which is most convenlel! Ie 
for the observer. In using a lamp, a large bull’s-eye condens! ie 

should be placed between it and the slit, so as to give a broad” iy 
narrower image, according to circumstances; and by throwing bh 

image of the edge of the flame on the object, a larger amount of blue 


tubes may be held, and the spectra of the liquids they contain cm Bay i 
pared. Of course all parts of these fittings must be a good, de By ol 
black. I have covered the brass with black silk, which cami s 
be scratched by the glasses, fastening it down with liquid Indu f 
rubber. 
Since it is often desirable to have a very narrow spectrum, 4 prs By 

of crown-glass is better than one of flint-glass ; and, when a broad § 
spectrum is required, it can be readily obtained by using a conden By 0 
of longer, or an object-glass of shorter, focal length, The pn yy a 
should be fixed in the position shown at e, so that the light may alt Ry : 
at a e, and pass off at ¢ g, at about equal angles. With crown-glass tl 
front face (e) should therefore be inclined at about 10° to the axis? 
the microscope. The prism might be fitted just within the tube i 
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light may be obtained, if that be requisite. With day-light the con- 


& denser is not necessary, but the slit must usually be raised, the micro- 
‘I scope inclined at a less angle, and a screen of blackened cardboard, 


with a suitable opening, placed in front of the slit, extending from 


| . the table to some distance above b, so as to shut out extraneous light. 


Since the uniform blackness of the field is often impaired by seeing 


bo the reflection of various parts of the microscope from the upper sur- 


©) face of the condenser, it is in all cases desirable to have a blackened 
my) tube fixed over the end of the object-glass, extending down nearly to 
the focus. 


When all is properly arranged, the narrow beam of light passing 
through the slit at a, gives a spectrum at the focus of the achromatic 
condenser (f), which is so adjusted that the focus may coincide with. 
any object placed on the stage at g. Both are magnified by the object- 


glass Ye, and seen on looking down the microscope ; the spectrum 


extending horizontally across the field, having the red at the top and 
the blue and violet at the bottom. In my description it will there- 
fore often be convenient to speak of the red as the upper, and the blue 
as the lower, end of the spectrum. The breadth depends on the focal 
length of the condenser and object-glass, and also on the distance of 
the slit from the prism, and the thickness and refracting power of any 
object placed on the stage at g. By using suitable lenses, we may 
readily obtain a spectrum ,,',,th of an inch in width, so that the 
whole may be seen through a crystal of that minute size, or we may 
make the spectrum spread over the whole field of the microscope. 
However, it is usually much better not to have the condenser and 
object-glass of short focal length, since there is then more light, the 
spectrum is of better quality, and the different portions in better 
focus. A condenser of rds of an inch focal length combined with 
> onpct-giens of 14, or a 14 combined with a 24, answer very 
well, 

By using a micrometer in the eyepiece, the position of any dark 
or bright band in the spectrum can be readily measured with sufficient 
accuracy. I find it very convenient to use such powers, and fix the slit 
at such a distance that the whole spectrum measures 12 divisions of 
a micrometer, having lines gizth of an inch apart. In that case the 
sodium line is as nearly as need be 3 from the top and 9 from the 
bottom, The slit can be easily kept at the proper distance by means 
ofa strip of wood resting above the prism and on the slit. To geta 
correct datum with lamp-light, I have a platinum wire with a loop 

olding common salt, so arranged that it can be turned into the flame, 
- the sodium line seen as a bright yellow band in the spectrum. 
ng making one of the chief lines of the micrometer coincide with 
is, the wire can be turned out of the flame, and the position of any 
of the spectrum measured. If day-light be employed, and a good 
ovject-glass used for the condenser, Fraunhofer’s principal lines can 
readily seen, and D may be made use of as a datum in a similar 
manner, 
cae trust I have now made the general arrangements sufficiently in- 
igible, and will proceed to describe some of the objects to which 
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the instrument may be applied. Of course, a number of these cu 3 


be studied by means of an ordinary spectroscope ; but then, not q} rom 
are they in many cases so intimately connected with microscopig a 
inquiries, that a microscope as such can be most usefully employal: fe ee 
but moreover, to say nothing about the advantage of making one ins. fom 

ment serve instead of two, with the very simple additions | hy, fm figui 
described, a spectrum microscope answers in some respects better thy fm be 
an ordinary spectroscope. In the construction of that instrument 0 ; 
aim is to have a wide spectrum, so as to distinctly separate wd. fe — 
marked lines, whereas the absorption bands seen in the spectra (i pe 
many coloured bodies are often so faint, that they are quite invisil I o 
when spread out in a wide spectrum, though readily seen when naw Be oh, 
and more concentrated. This being the aim in constructing the spe. na 


trum microscope, it is necessarily inferior to an ordinary spectroscopy 
when applied to the study of the lines in coloured flames, though, 
the same time, it is by no means to be despised for rough experiments d § 
that kind. The microscope should then be made horizontal, and tk 


prism and slit vertical, so that the flame may pass straight in front fx 
some distance. 


3. Spectra of Crystalline Salts and of their Solutions. 


The action of various coloured solutions and crystals has bea 
already studied by many authors; but, so far as I am aware, not mud 
attention has been directed to the relation existing between the light 
transmitted by solid or powdered crystals and by their solutions, i 
order to assist in arriving at a definite conclusion as to their conditia 
when dissolved. This subject can be worked out in a very satisfactory 
manner by means of the instrument I have described ; for the spectn 
of solutions and of very minute crystals can be compared side by side, 
and very slight differences easily detected. I have already collect § 


- 


end flat and the other drawn out to a point, which can be sealed 
after having introduced the solution by means of an air-pump. The 
are put lengthwise in front of the slit, as already described ; and whe 
all is properly arranged, the spectrum of the solution is seen extent § 
ing over half the field of the microscope, divided from the na 
spectrum by a narrow dark band, due to the flat end of the tube. 
have also often mounted solutions in cells made from thick glass tube 
similar to those used to mount objects in liquid, and have exami? 
very faintly-coloured solutions in tubes varying in length up . 


0! 
a large amount of material, and, at first, intended to describe manyd FR 4 
the facts in this paper, but I find that so many still remain to k a 
determined, and the conclusions to which they lead are so intimately BR 
connected with a general theory of the coanection between chemical By ¢ 
and mechanical force, that they ought rather to form part of a mem! By y 
on that subject. I shall therefore now chiefly confine myself to ade FF 
scription of the requisite apparatus and the manner in which it my By ¢ 
be used. 
Highly-coloured solutions may be very conveniently kept in tube 
about 3 inches long and-} to 3 of an inch in diameter, made with me ' 
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‘nches or more, closed at the ends with plate glass. These answer 
very well, and give a much longer spectrum than might be expected, 
© on account of the light being reflected down the sides of the tube. — 
© On placing a crystal on the stage of the microscope as at g in the 
© figure, and the tube containing the solution in front of the slit as at a, 
Se it is easy so to arrange the focus of the condenser and the position of 
We the tube and of the crystal, that the spectra of the salt and of the 
: solution may be seen side by side, or with a narrow band of natural 
= spectrum between them. 
= Since the width of the spectrum is modified by the thickness and 
© refractive power of the substance placed between the condenser and 
© object-glass, it is desirable to mount the crystal in Canada balsam, or 
else to fix a piece of glass of the same thickness alongside of it, other- 
© wise the spectra seen through the crystal and outside it are not at the 
me same focus or of the same width. It is also best to use a condenser 
m and object-glass of as long focal lengths as circumstances will permit, 
) raising, if it be necessary, the glass on which the crystal is mounted 
by means of a small stand fitting on the stage of the microscope. 
Proceeding in this manner, I find that, as a general rule, crystal- 
line salts have the same action on the spectrum as an equal amount 
dissolved in water; but there are many interesting exceptions due to 
special optical properties of the crystals, to the dissolved salt being 
= probably combined with a different amount of water, or, in some cases, 
™ toisomeric changes. At all events, the facts throw much light on the 
} state in which substances exist when dissolved. 


va 


bi 


— 


= 4. Determination of the relative amount of Per- and Prot- oxide of Iron 
in Minerals. 


= — tJ 


| When I first thought of applying a prism to the microscope, one 
| of my chief objects was to employ it in studying the minerals seen in 
ee thin sections of rocks. So far, however, | have only been able to 
© *pply it to determine whether the iron exists as protoxide or per- 
, oxide, and, employing polarized light for the spectrum, to learn 
e certam facts connected with the double refractive power of the 
: The action of persalts of iron depends partly on the amount of 
combined water. When anhydrous, the point of maximum trans- 
parency 18 situated about halfway between D and the extreme red, so 
that when the blue end of the spectrum is cut off to D, all the red is 
still transmitted. When hydrated, this maximum point is farther and 
; er from the red end, according to the amount of combined water. 
» -° example, in pentahydrated perchloride of iron, the maximum 
Point is the distance from it towards D, whilst in the dodecahydrated 
* a situated near D, and the crystals are therefore yellow, but melt 
‘ ane heated into a solution of the orange-red pentahydrated. Very 
y ute solutions of the persalts absorb the blue end of the spectrum, 3 
and, on Increasing the strength, they absorb more and more of the | 


8 = On the contrary, a strong solution of protochloride a foot 
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thick entirely cuts off the red end of the spectrum to D, s0 that , 
placing in front of the tube one containing a strong solution of th S 
perchloride, no light whatever passes. Mixing the two solutions py. [i 
duces no change, and the opacity is so complete that direct sun-lig Fy 
does not penetrate through it. We may thus readily explain why the fie 
protoxide combined with peroxide gives a black oxide; for one cutsq 
all the rays which the other transmits. Taking 12 as the widthd fm 
the entire spectrum, a foot thick of protochloride also cuts off the bly BM 
end up to 2 below D, and only transmits bright green rays, (BR 
reducing the thickness to about 4 inches, one-half of the spectrum fim fe 
the red end to D is cut off, but the blues and violet are slight) I 
transmitted ; and when the thickness is an inch or so, the wholed [ee 
the blue end readily passes, though the extreme dull red is ct 
for about tth of the distance to D. The crystallized salt acts inth § 
same manner. So far as I have been able to ascertain, similar pro By 
ciples apply to the oxides of iron when combined with silica. Di 5 
ferent kinds of bottle-glass show this very well. Since the intensiy By 
of the colouring due to a given amount of oxide may vary, it is imps I 
sible to do more than form an approximate conclusion as to tk im 
relative action of the two oxides in producing the colour ; and itis By 
this sense that [ shall speak of one or other preponderating. Hor By 
ever, I think we may deduce the following conclusions :—If a mine & 
cuts off the blue end of the spectrum nearly to D, but transmits tk & 
red up to the extreme limit, there can be little or no water or pr BR 
oxide present ; whilst, on the contrary, if it contain little or no con BR 
bined water, and be sufficiently coloured to cut off the red end halfwy FF 
to D, and yet transmits all the blue, there must be very little peront 
present. If it cuts off all the red end to D, and yet transmits the grea By 
part of the spectrum, there must be relatively more protoxide thu Ry 
peroxide. If the blue end is cut off to near D, and also a considersbl BS 
part of the red, so that only a narrow band of light is transmitel 
above and just below D, unless much water be present, there must | 
a good deal of both peroxide and protoxide; whereas, if there is 01) Fis 
a slight action at both ends of the spectrum, there cannot be muchd 
either. For example (assuming that the colour is chiefly due tot 3 
oxides of iron), the red mica in a lava from the Lower Eifel transm’ & 
the extreme red, but cuts off half the spectrum from the blue end, a! I 
therefore nearly all the iron must exist as peroxide. Augite in a hn 3 
of Vesuvius, which has been melted in situ, whilst the surround} & 
rock remained nearly solid, cuts off a little of the extreme red and 
also half the entire spectrum from the blue end, and hence contals Rie 
more per- than prot- oxide. Bright green chlorite in slate from Ke § 
wick cuts off about } of the. distance to D from the red end, and als 
4 of the whole spectrum at the blue end, and therefore contals reli 
tively less per- than prot- oxide. Such facts might often be 9 I 
checks on tho results obtained by analysis, even if material enough io 
that purpose could be procured. | 
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5. Application of Polarized Light with the Spectrum. 


In employing polarized light with the spectrum, it is requisite to 
insert a Nicol’s prism between the prism and the achromatic con- 
denser, and to use another Nicol’s prism as analyzer, over the eye- 
iece. If then, the polarizer and analyzer being so placed as to give 
a dark field, a plate of selenite or other doubly refracting crystal be 
so arranged on the stage of the microscope as to bring its maximum 
power of depolarization into play, we see a spectrum of the usual 
colours, crossed at equal intervals by black interference bands, shaded 
off quickly on each side to the neighbouring colour. The number of 
these bands depends on the thickness of the plate. Thus, if, when 
examined with an ordinary polariscope, the colours are of the second 
order, there is one dark band in the spectrum; if of the sixth order, 
three bands; and if of higher orders, still more. But, as is weil 
known, high orders are very faint reds and greens, and still higher 
mere white, so that a great difference in thickness makes no change in 
colour. When, however, examined with the spectrum and polarized 


| light, the dark bands are very visible, and increase in number with 


the thickness of the selenite, until so numerous as to be undistinguish- 


| able. If, instead of comparing different thicknesses of the same 


mineral, we compare much the same thickness of different minerals, 
of course making allowance for difference in the position of the prin- 
cipal axis of the fragments, the number of the bands indicates a differ- 
ence in the power of double refraction, and therefore this character 


| becomes useful in studying some branches of microscopic mineralogy. 


For example, microscopic fragments of quartz, topaz, and calcite, of 
much the same size, show respectively a very few, a moderate num- 
ber, and very many bands; and in studying thin sections of rocks, 
two minerals which do not show any other characteristic difference, 
might be distinguished by this means. 


6. Detection of Blood-Stains. 


Passing from these almost purely scientific questions, I will now 
describe the application of the spectrum-microscope to a very practi- 
cal subject, viz. the detection of blood-stains in criminal inquiries. 
The optical properties of blood have been described by Hoppe,* 
and in still greater detail by Professor Stokes.t| Hoppe suggested 
that the peculiar and characteristic spectrum of fresh blood might be 
employed as a test, but the plan he proposed was to moisten the blood- 
stain with water and examine it direct ; which of course could not be 
done, if it were on a highly-coloured fabric. Professor Stokes also 
Suggested that the spectrum of deoxidized hematin might be employed 
rs the purpose, but did not further develop the subject, being evi- 

ently desirous to investigate it chiefly in relation to chemistry, optics, 
and physiology. However, in considering the question, I soon be- 
"amé convinced that it deserved a most careful study with special 


* *Virchow’s Archiv.’ vol. xxiii. (1862) 446. 


t ‘Proceedings of R. S.’ xiii, (1864) 355. 
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reference to the detection of minute traces of blood in criminal ing B 

tigations, and therefore have directed a great amount of attentiny—) ™ 
that point alone. Such inquiries almost necessarily fall into iy be 
hands of a microscopist ; and, as I shall show, the apparatus Ih, fee ™ 
described will enable anyone to detect with certainty most mar. th 
ously minute traces of blood, when the usual methods would entin; fie “4 
fail. That merely chemical tests are generally suspicious, and ofafi ™ 


not to be trusted at all, is freely admitted by my friend Dr, Ala Be 
who has had much experience in such inguiries; and, of course, if Be 
red globules have been destroyed, the microscope alone is of little RT 
no use. In such cases the method I now propose comes to our aii By 
and enables us to detect as small a quantity as zesoth of a grain of th BP 
colouring matter of blood, left on a fabric from which apparently BY 
traces have been washed, or which only shows a slight discoloratin By 
If all has been washed out its detection is no longer possible; fori By 
is this colouring-matter itself, and not any action on the material, ti By 
proves the former presence of blood. a 

Since in studying the spectra of blood, it is important to be ak 
to operate on small quantities, I have employed cells, cut froms 
barometer tube, having an external diameter of about 4 inch, an inte Be 
nal diameter of 4, and 4 inch long, slightly polished at both ek 
These may be fixed with Canada balsam in the centre of pieces d BR 
glass about 1°6 square, or what is still better, in the centre of th es 
longer side of triangular pieces, formed by cutting such squares aly B® 
a diagonal, so that two may be placed side by side in front of the slit, By 
and the spectra of two solutions compared together at one viet. By 
Liquids can be readily introduced into such cells by means of 3m BR 
derately stout platinum wire; and, when rather more: than full, » By 
that a little spreads over the top of the cell, a piece of thin glassw Ry 
be easily put on without inclosing any bubble, and the surplus > By 
moved with blotting-paper. Capillary attraction keeps the glass 0, 5 
and evaporation takes place so slowly, that everything remains fort (i 
considerable time in a proper condition ; and, if desirable, the gis 5 
may be fixed on by means of gold-size, and the solution kept i 
weeks. Placing such a cell in front of the slit, as at a in Fig. 1, & 
light passes through the thin glass at the top, through the colum ¢ 
liquid and the thick glass at the bottom, and then through the nartot iy 
slit to the prism. Cells of less diameter than 4 of an inch mig 
be used, but it is difficult to fill and empty them. Even when + 
diameter, if it be requisite to. transfer the solution to a watch-glass, 
is well to have a piece of such tube as is used for spirit-thermomett®, iy 
drawn out at one end and bent at a right angle, so that it may : 
introduced to the top of the cell, and the liquid removed by blow} Be 
down the tube. | 

The exact position of the dark absorption-bands in the spect By 
obtained from blood being a very important character, it is recess!) Bay 
to make use of the micrometer; and I have found that for this PU 
pose it is well to arrange the instrument so that the width of ™ 
entire spectrum is about 12, as shown by the divisions on the le 
hand side of Fig. 2. I shall adopt this method of measurement 1 
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my descriptions. Gas-lamp light 18, if anything. better than daylight, 
because the line C of Fraunhofer interferes with the correct deter- 
mination of some facts. Turning a wire holding common salt into 
the flame, the bright yellow sodium line is seen ; and one of the prin- 
cipal lines of the micrometer having been made to bisect it, the wire 
‘« turned out of the flame and the measurements made. 


1 2 3 4 5 6 7 w 


Since human life might depend on the accurate determination of 
the facts, I shall describe all the characteristic peculiarities of the 
spectra, so as to avoid, as far as possible, any serious mistake. Ifa 
piece of linen + or yoth of an inch square, soaked with blood, and 
quite recently dried in pure air, be digested in a few drops of water 
In a watch-glass, it yields a solution, which, when introduced into one 
of the cells just described, produces a spectrum like No. 2 in Fig. 2. _ 
The blue end is quite absorbed, and so are two bands in the green, 
but the whole of the red end is transmitted. When the solution is 
stronger, the absorbed portion of the spectrum increases upwards, and 
the dark bands in the green become broader, until the whole of the 
light below D is absorbed, and merely a bright red remains above it. 
If examined when the yellow sodium line is present a narrow dark | 
band is seen just above it, even when the spectrum is like No.2, and 


shows no such dark band in that position with the natural light. On d 
diluting the solution the bands in the green become more and more © : 


harrow and faint, but do not disappear until it is so dilute that the | 
blue end of the spectrum is transmitted without sensible alteration. : 
Since the width of the bands varies with the strength of the solution, ; 
the position of their edges is not constant, though that of their centre ‘om 
8 nearly so, and will be given in the following descriptions. How- 
ever, it is somewhat difficult to determine it with great accuracy, on | 
‘ccount of the gradual shading off on each side, which of course can 

only imperfectly represented by a woodcut. Taking the whole 
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spectrum at 12, the centre of the upper band is at 4 or 4; of ee 
lower, 12; and of the green between them 1. The upper band ky 
a sharper outline, and, when so much blood is present as to ent ¢ 
about 4 of the spectrum, its width is about 3 that of the lower , 
shown by No.2. As a good example ofan entirely different spectrm Bi 
given by a solution of very similar colour, I refer to No. 1, whid Be 
represents that of a dilute solution of perchloride of iron to which; fm 
little sulphocyanide of potassium has been added. In its case th B® 
blue end of the spectrum is more and more absorbed, according to tk Be 
strength of the solution, but no narrow, dark bands are formed in a 


and therefore could not possibly be confounded with blood. Codi. BR 
neal does indeed yield an absorption band in the same position as tk I 
lower in fresh blood, but it is extremely faint, and there is none wher [iy 
the upper band occurs. A second does exist, but it is 34 below), By 
and is seen only when the solution is so dilute that the blue partd By 
the spectrum is freely transmitted. On adding ammonia to the sl- By 
tion of cochineal, two absorption bands are produced, in such 4 pos By 
tion that without care they might be confounded with those of blood; Ry 
but the upper is decidedly broader than the lower, whilst it is th By 
reverse in blood; and its centre is also lower, being 4 and not ; fru By 
D. A solution of cudbear in dilute alcohol also yields two very fal B® 
bands in much the same place as those in fresh blood, but on addi Fy 
ammonia the band at 4 becomes very dark and distinct, and the lowe s 
band vanishes. The addition of ammonia to a solution of fresh blow! FF 
produces no such changes. _ 
The gravy of roasted meat gives different spectra according to cl: Be 
cumstances. The red liquid, which comes from it when wie By 
cooked, is merely a solution of cruorine, and gives the same spectril By 
as fresh blood ; but the usual light or darker brown liquid sometime Be 
gives a dark and sharply-defined absorption-band at about 1-4 belor 
D, and suddenly cuts off all the rays below 2}. The addition of a BR 
monia causes a precipitate, but leaves an obscure band in the salt Be 
situation. Citric acid removes the band entirely, but ammonls ” ie 
excess restores it without causing a precipitate; and the addition! Ry 
protosulphate of iron produces no change. When dried and strony By 
heated, the colour becomes darker, and it merely cuts off more or Bey 
of the blue end of the spectrum, as in No. 1, without there being ©) By 
detached absorption-bands. Probably this is why dark-coloured g™) 
often has that character. Thus, though, as far as tests are concer™, Bay 
the chemical composition is almost identical with that of blood, th a 
optical characters and the manner in which gravy behaves with * Bee 
agents, suffice to distinguish it; unless it be from meat so extree) By 
underdone, that it is in fact merely more or less modified blood. | By 
If blood be dried on white linen, and exposed to the air, the brigh! Fes 
scarlet colour changes by degrees into brown. This fact must * By 
well known, but so far as I am aware, has not been studied optical) Be 
or chemically. When the change has not proceeded far, the blo’ 
yields a spectrum like that shown by No. 3. The two well-ma® Be 
bands in the green are much the same as in fresh blood ; but ther be 
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Be alco one in the red, having its centre at 1} above D; and therefore a 
‘Be trifle lower than Fraunhofer’s line C. The intensity of this band 
) chows the amount of change; and, when it has become complete, the 
F spectrum is very different from that of fresh blood, as shown by No. 4. 
© in this change the bands below D in the green become more and more 
faint, especially the upper, which finally is only just visible. A larger 
DH) quantity of blood is required to show spectrum No. 4, than to show 
M) No.2; andif the solution be strong enough, only a dirty-brown red 
© light is transmitted, with a dark band in its centre. When kept 
under similar conditions, the extent of this change serves to show the 
=) length of time since the blood was fresh ; and at one time I hoped 
that by this means it would be possible to determine the time with 
™ some confidence, which would often have been very valuable in 
S) criminal inquiries. In some cases it might, indeed, be made avail- 
=) able, but in and near a town it could not be relied on at all. _When 
© sealed up in a glass tube in a perfectly dry state on linen, it would 
my give such a spectrum as No. 3, after having been kept for two or three 
©) months; but when sealed up wet, there is apparently little or no such 
m change. It thus appears that it partly depends on being dry, but 
© will take place independently of being exposed to atmospheric in- 
m fluences. These, however, greatly accelerate it. Exposed to the air 
on Burbage moor, six miles from Sheffield, and about 1,000 feet 
He higher, one or two miles from any house, the change took place more 
m rapidly, so that the spectrum was nearly as No. 3, after a week or 
© 0; whereas in the centre of the town as much action took place in a 
few hours. Kept in the house, the rate of change varies very much 
™ cordingly as gas is burned in the room or not ; and, when I had 
= ascertained this fact, I concluded that it must be due either to car- 
® bonic or sulphurous acid. I therefore kept some in a flask with car- 
bonic acid, without being able to perceive any marked effect, whereas 
sulphurous acid disseminated in a large quantity of air, turned it 
brown very soon, and caused the spectrum to change from No. 2 to 
Nos. 3 and 4; but, if much acid be present, it produces a more com- 
plete decomposition, and the absorption-bands are not so distinctly 
visible. It appears, therefore, that this change in the colouring- 
matter takes place in dry blood, whether exposed to the air or not, 
but is greatly accelerated by free exposure to fresh air, and especially 
by the presence of the sulphurous acid produced by the combustion of 
coal or gas. Light appears to have little or no influence. Carrying 
out the nomenclature of Professor Stokes,* I suggest that the brown 
colouring matter thus produced, should be called “ brown cruorine.” 
Though it is apparently dissolved by water, and yields a clear so- 
lution, yet it is doubtful whether it is soluble in the most strict sense 
of that term. Close-grained filtering paper removes a great part, and 
on standing for some time the finer particles collect and subside. It 
is also difficult to dissolve it from linen, or similar material without Fi 
repeatedly moistening and squeezing it with forceps, so as to detach 4 
the minute particles, some of which remain quite firmly attached ; and { 
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on the whole it is an excellent example of a connecting link betme ie 
substances that are really dissolved by water, and those which mm. 
only be disseminated through it in comparatively large particles, 
If ammonia be added to a solution which would give such 4 
trum as No. 4, we obtain one like No. 5. The band in the red & Bo 
appears, those in the green become far more distinct, and the spectm fm 
is similar to that of fresh blood, only the bands are more faint, ani i fam 
is slightly shaded up to 4 above D. of 
If a small quantity of a strong solution of this brown cruorin) [em 
placed on a piece of glass, and allowed to evaporate slowly, the grea [im 
part collects as a dry film round the outside of the drop ; and, wha 
examined on the stage of the microscope, it yields a spectrum lk i 
4 or 5, accordingly as it is damp or quite dry. If dry, the spectrums I 
very similar to that of fresh blood, only the absorption-bands are ka J 
distinct ; but, when breathed on, so that it may again become dam fe 
the dark band in the red makes its appearance, and those in the gra fie 
become more faint. These changes take place over and over agi, 0 
though they gradually cease after some days; and hence it would» 0 
pear that the dark band in the red depends on the presence of moistux, 
and may be due to the formation of some hydrous compound, decom 
posed on drying. The scarlet cruorine of fresh blood, treated in tk B® 
same manner, exhibits no such changes, and gives the same spectrm 
as its solution in water. — 
Drying solutions of blood on glass in this manner gives very slit 
factory results, and specimens so prepared may be kept in that sta, 
or under thin glass fixed down with Canada balsam, without there bem 
any sensible alteration after above half-a-year. The solution may} 
placed on a small square of thin glass till it has evaporated al 
become reduced to a drop or so, and then, having redissolved the dy 
part in the liquid, it may be allowed to run off at one corner to tl 
glass on which it is to be kept, leaving the minute foreign fragmets | 
behind. If, however, the mordants used in dying the fabric hw 
changed the blood to hematin, the results are not satisfactory. A 
solution of fresh blood mounted in a cell still gives the charactensi 
spectrum after some months, though more faintly than at fm 
Brown cruorine soon forms a deposit, and loses its character wha 
thus kept. | | 
Professor Stokes has described the change produced by the acht 
of deoxidizing agents on fresh blood. Whether the cruorine be 
and scarlet, or have been more or less converted into the brow 
modification, if citrate of ammonia be added to an alkaline solutia, 
so as to prevent the precipitation of oxide of iron, and then, hav 
introduced it into a cell, if a small piece of crystallized protosulpha! Fe 
of iron be added, and broken up and stirred till dissolved with # iy 
platinum wire flattened at one end and bent at right angles 80 as 0 
form a sort of little hoe, we obtain the spectrum No. 6. There 18 Bey 
well-marked absorption-band, the centre of which is 14 below D,™ By 
a general shading upwards as far as D. Hence it is clear thet cs 
change from scarlet to brown cruorine is not of such a nature ®" Bae 
prevent both from yielding the same spectrum when deoxidized; * Bi 
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as described just below, from most readily passing into hematin, when 
acted on by a weak acid. So far I have been unable to decide 
whether the difference consists in brown cruorine containing more 


: oxygen or water, or in its being only an isomeric modification of the 


scarlet. However, since such a powerful oxidizing agent as perman- 
ganate of potash does not produce it, and since it is not formed in 


4 ‘4 solution or when damp, the latter supposition appears to me to be the 


most probable, unless indeed it contains less water. 
Professor Stokes has shown that weak acids convert cruorine into 
hematin,* and has described the spectrum produced by it in its 


Be natural state, and when alkaline and deoxidized. On adding acetic 


acid to a solution of either scarlet or brown cruorine, a spectrum is 


Fe obtained like that shown by No. 7. There is a well-marked absorp- 


tion-band in the red, the centre being situated at 14 above D, and 


. te therefore rather higher than that in the case of brown cruorine, and 
me very nearly in the position of Fraunhofer’s line C. There is also 


another at about 1:4 below D, and perhaps a third still lower, which 
is only seen when the solution is more dilute, and even then so 


. : k obscurely that its existence appears doubtful. When dried on glass 
© the band in the red does not disappear; and when the solution is 


strong, ammonia causes a precipitate, as though hematin were much 
less soluble in ammonia than either scarlet or brown cruorine. 
However, the solution being somewhat dilute, using about 4rd or jth 
of a grain of citric acid to prevent the subsequent precipitation of 
oxide of iron, adding ammonia in decided excess, and introducing the 
whole into a cell; if about ;',th or 3,th of a grain of crystallized 
protosulphate of iron be dissolved in the solution, we obtain the very 
well-defined spectrum of deoxidized hematin shown by No. 8. The 
centre of the upper band is 4 below D, and of the lower at 2. The 
upper 1s about 4 wide, very dark, and sharply defined ; the lower 
nearly the same width, but much more faint. Neither is much shaded 
at the edges, and both vary more in darkness than in width, on 
Increasing or decreasing the strength of the solution or the length of 
the cell in which it is examined. When concentrated, and in a tube 
4 an inch long, the width of the bands is much as shown, but the 
shaded part is darker. In a tube ith of an inch in diameter, a 
spectrum as distinct as No. 8 is given by x4oth of a grain of liquid 
blood, making on thin linen a spot about ysth of an inch in diameter ; 
and such a minute quantity will show the bands faintly, yet distinctly, 
that roooth of a grain of liquid blood would be quite enough to furnish 
us with unmistakable evidence of its presence, if some little care and 
trouble were taken over the experiment, and the solution examined in 
cell not more than jth of an inch in diameter. 

_ It thus appears that in various conditions blood yields no less than 
eight very different spectra. At all events, we can most readily get 
~ or five, so characteristic, that with proper care there could be no 
car of confounding it with any other substance that I have hitherto 


examined, and probably not with any in existence. However, in all 
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important investigations, it would be advisable to examine the 


on the importance of carefully attending to the exact position gj 
character of the absorption-bands; and before anyone gave evidey 
on such a subject, that he should make himself practically family 
with the facts I have described. ~ 
In applying this method to the detection of blood-stains on variny Fm 
articles of clothing, it is requisite to ascertain the effect of the differn I 
materials, dyes, and mordants. I have for this purpose made a gui By 
many experiments, and yet probably much remains to be learned, \ B® 
a general rule, the dyes exercise little or no prejudicial influence; bi Fy 
when alum has been used as a mordant, it produces an effect whic [im 
might easily mislead. Hitherto I have not been able to overcome tk Iie 
effect of the tannin in different sorts of leather. They precipitate te BI rac 
colouring-matter of the blood, and no spectra can be obtained. I i in 
indeed, the blood can be scraped off from the surface without ay B® ms 
considerable amount of leather, it can be detected as usual ; but, fi By 
had been sponged or washed, probably no trace whatever could k B® 
detected. The same applies in the case of those woods, which, lit By 
oak, contain tannic acid. Vegetable soil, when its amount is largen 
proportion to that of the blood, also precipitates the colouring-mate By 
in an insoluble form ; but, where the relative amount is small, #0 By 
dirty clothes, it does not sensibly interfere with the test, though it Ij 
tends to impair its delicacy. e 
When scarlet or brown cruorine is acted on by a solution of alu, By 
it is converted into hematin. If it has been used as a mordat 3 ¢ 
sometimes a portion remains in such a condition as to produce thi By 
change in blood-stains ; and, moreover, the alumina may combine wil BR 
the colouring-matter of the blood, and make it insoluble. In sud 
cases it is impossible to obtain the spectrum of either scarlet or brow 5 
cruorine; but if a piece of cloth, mordanted in this manner, marked Fy 
with blood, be digested in a few drops of water in a watch-glass, al oe 
repeatedly squeezed with forceps, a turbid solution is obtain 5 
which, treated with citric acid, filtered, rendered alkaline wil 
ammonia, and deoxidized with protosulphate of iron, shows quite W! By 
the spectrum of deoxidized hematin No. 8. ‘4 
In a few cases the colouring-matter of the dye is slightly dissolved E 
by water. I have especially noticed this in the case of black printed By 
calico; and if much of such material, containing very little blood, a 
digested in water, the dye may cut off the characteristic part of the 
spectrum. Care should therefore be taken not to use any of the 
material not well marked with blood, and to have the solution Be 
dilute that the dye may not cut off the green rays. a 
Almost everyone must have noticed the fact that, when 4 biood- Me 
stain on white linen or calico has been exposed to pure air for only , a 
short time, it can be almost entirely dissolved out by water; buh” Be 
dried and exposed for some time, the imperfectly soluble brown “\ Bey 
orine cannot be entirely removed, and leaves a brown stain, ¥ 
though readily seen on white material, might be scarcely visible on 
coloured or black. However, on digesting the suspected portion 2! 
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S few drops of water with citric acid in a watch-glass, and proceeding 
§ 4s already described, a most unmistakable spectrum like No. 8 may be 
S obtained, even when the stain is only half-an-inch square, and scarcely 
© visible. In attempting to remove a blood-stain from cloth by sponging, 
on the first application of the water a solution of blood would be 
DS formed, and run into the surrounding cloth by capillary attraction. 
© Hence, though the stain may appear to have been removed, the cloth 
® round about might, and probably would, retain abundance of the 
© colouring matter, which could be dissolved out. Any suspicious marks 
© that might be due to such treatment should therefore be examined with 
"care. Of course, in such cases the microscope alone would be of no 


avail, and mere chemical tests could not be relied on, and thus the 


us spectrum method becomes especially useful. Specimens of this cha- 
© racter having been placed in the hands of some of the first authorities 


in such inquiries, they said that neither they nor anyone else could 


© make out anything from them; nor would they believe that I could, 


though the amount of blood was such that in a few minutes I could 
have shown such a spectrum as No. 8, and have been in a position to 


© give evidence with great confidence. 


When soap is present it causes a precipitate; but this is quite 


© soluble in plenty of ammonia, and does not prevent our seeing the 
© spectrum No. 8. Boiling water, instead of facilitating the removal of 


blood, makes it more fixed, by coagulating the albumen. If the blood 


} be dried on glass, the colour is changed to a brownish red, and it gives 
; a spectrum like No. 5, whether dry or damp. When dissolved by 


citric acid, it yields hematin, and readily gives spectrum No. 8. 

In some cases foreign matters, or the mordants, make the solution 
so turbid that it is difficult to see the spectrum to advantage. If we 
wish to observe the spectrum of blood in its natural state, or as it 
becomes by mere exposure to the atmosphere, it is better not to filter, 


P | but to allow the solution to stand in the cell in front of the slit, until it 
y, has become sufficiently clear ; because filtering would probably remove 
©) wuch of the colouring-matter of the blood. However, in some varie- 


ties of brown cloth the mordants give rise to such a turbid solution, 


4 that it is very difficult to see the spectrum in a satisfactory manner. 


Citric acid should therefore be added to make the colouring-matter 


3 . more completely soluble, and the liquid filtered. For such small 
p) ‘Wantities a blotting-paper filter ? of an inch in diameter should be 


used. Itcan be conveniently supported on a platinum wire bent at 


Be one end into a ring, and made to slide up and down a small wire for 


4 support; and if the bottom of the filter touch the cell or watch- 


. ; glass, though the liquid may pass through slowly, the final result is 


far more satisfactory. After the acid solution has passed, it is well 

the ammonia by allowing it also to go through the filter, to 
“arty away any colouring-matter, soluble in that reagent, that might 
remain on the filter. 

-hough in actual practice many other facts may turn up to render 
peel modifications necessary, yet the following is the method I 
£ho adopt in examining a mark or stain supposed to be due to 

ood, assuming that only a small quantity was at my disposal. I 
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should first cut off a portion of the material where not marked, y : be 
digest it in four or five drops of water in a watch-glass, squecziifem 


con 
with forceps, and moistening it over and over again. If the golyiy 
became coloured, I should introduce it into a cell and determing ie a wo 
character of the spectrum, both in its natural state, and after hyryjeume act 


been acted on by the different reagents already mentioned, | gj ad 
then add a very little blood to a few drops of water, and digest in {yeaa ms 
solution a small piece of the material, so as to make out whether g sp 
contained anything that acts on the colouring matter of blood. Hayy the 
satisfied myself on these points, I should cut off a small bit of ifm 
stained portion, using from jth to }th of an inch square, according yim 
the character of the mark, and the amount of material at my dispel fem 


co 
and digest it in three or four drops of water in a watch-glass, If iJ 
solution became well coloured, I should not squeeze the materially feu ti 
much as to detach many minute particles of foreign matter; bitifem of 
there appeared to be very little colour present, I should dissolve fmf te 
it all I could, and take care to waste as little solution as possible, wifi U 


have no more than would properly fill the cell. Transferring th kK 
solution toa cell about 4 inch long and :th inch in diameter, ulf ™ 
having placed it horizontally in front of the slit, and left tif P 
short time, so that the minute particles of foreign matter might shi d 
to the lower side of the tube, I should examine the spectrum, ai By ® 
carefully note the exact position and general characters of the abso Fy » 
tion-bands, if the solution were too strong, diluting it until they we a 
well seen. If the spectrum were like No. 2, I should feel nearly wi 
that the mark was due to blood; and, if it had been kept dry ini 
town, I should also conclude that it was nearly fresh. If it wera hy 
No. 4, I should feel inclined to believe that it had been exposed ) BR 
the air for some time; but, unfortunately, the character of the atu By 
sphere makes so much difference that no rule can be given. If, how RR 
ever, in any particular instance a knowledge of the length of im 
that had elapsed since the blood was fresh were of importance, a mt BG 
definite opinion might be formed after a few days’ experiment wi F 


using the same material as in the case in question. If the spectru By 
obtained was like No. 4, I should add ammonia in excess, 80 4 By 
obtain one like No. 5, and afterwards add citric acid in excess, 8 B® 
to see spectrum No. 7. Then adding excess of ammonia and 4 sii! Bay 
quantity of protosulphate of iron, stirring it to dissolve all the oul Fe 
but not so much as to peroxidize and make the solution so yellow ! By 
it would not transmit the green, the spectrum No. 8 would be vd - 
seen, even when a very small quantity of blood had been present. "Ry 
plenty of material remained, I should take another portion, dissolr ae 
the blood from it, add citrate of ammonia, taking great care that & 
solution was never acid, and then deoxidize by means of a little pro & 
sulphate of iron, so as to obtain No. 6; and I should also moult 
dry specimen on glass, to keep as a permanent proof. If all the 
characteristic results followed, I think no one could hesitate in gM & 
evidence that the mark was blood ; though, of course, these facts alot 
would not decide whether or not it was human—if possible, that a™ 
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® te accomplished by other means, or a conclusion formed from other 
© considerations. 
© If the quantity dissolved out at first gave a very faint spectrum, it 
© would be well not to attempt to see the spectra Nos. 5, 6, and 7, but to 
© act on the solution with citric acid, filtering, if requisite, and then to 
© add ammonia and protosulphate of iron, so as to obtain No. 8. The 
© material itself might also have so acted on the blood that no other 
™ spectrum could be seen. It is, however, so characteristic, that, even 
™ then, one could scarcely hesitate in deciding that the stain was due 
to blood. 
if the material had evidently been washed, so that no spectrum 
\fe could be obtained from a simple solution, having first ascertained — 
Oe what effect citric acid has on the dye, I should digest a stained por- 
ey tion in a solution of 4rd or }th ofa grain of citric acid in a few drops 
{fe of water, so as not to have more liquid than will fill the cell, filter, if 
my requisite, add excess of ammonia, and then protosulphate of iron. 
Pee Unless very thoroughly washed out whilst the blood was quite fresh, 
He no mere washing with hot or cold water without brushing or other 
© mechanical means being adopted to dislodge the minute insoluble 
by particles, will so completely remove the stain that it could not be 
we detected in this manner; except, indeed, any of those foreign sub- 
lm stances be present which precipitate the colouring-matter in a form 
© insoluble in citric acid arid ammonia. 
") _ Supposing a clear coloured solution be obtained, which gives a 
=) ‘ifferent spectrum or set of spectra to those characteristic of blood, it 
Hy might be desirable to ascertain the nature of the substance to which 
® they were really due. I have already described the spectra of a few 
® olouring-matters, but in all cases I strongly recommend the study of 
my the spectra of any substances likely to occur in any particular in- 
‘foe Stance. Even if blood has been detected, this would also be desir- 
Be Able, since an opinion could then be given with more confidence. 
© My conclusion is, that, even in cases where the usual tests would 
pe fail, the detection of minute traces of blood need not in general be a 
8 weak point in the evidence of crime. Having proved it to be present, 
ee the question of its having been human or not must be decided by 
) ey other considerations ; and thus as a positive proof the evidence may 
iy be equivocal: but if a stain supposed to be due to blood, which, if 
) ‘Were, would certainly give the characteristie spectra, fail to do so, 
® the negative evidence would be decisive. 


7. Conclusion. 


i a 18, of course, at first, always difficult to know to what subjects a 
Re : orm of apparatus may be usefully applied ; but I trust that the facts 
H+ dave described will suffice to prove that, for so simple an addition, 
resources of the microscope as an instrument of research are 
& greatly increased by our being able to use it also as a spectroscope. 
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ON THE HEALTH OF METAL MINERS. [fy 


By R. Anavs Surrn, Ph.D., F.B.S. 
Is it, after all, wonderful that a Royal Commission should inquire! j : ve 


the condition of miners is satisfactory ? It seems to us that histoy iy 
full of their sorrows. i 

When great armies stood before each other in ancient times, itnim 
often to answer this serious question, ‘‘ Which of us shall live ingle 
and abundance, and which shall die in the worst of bondage workyll % 
in the mines?” The miners were always miserable, even if they linia 
in Attica itself, and but a few miles from the Exchange where the nin fie 
shares were sold. es 

In our own times the same is repeated, and Poland stands bin ii 
Russia to answer the question, “Shall we die in the mines?” twit 
surely by the forced labour of great masses that accumulated wast «iim 
bings, greater than are known to be raised in modern time, have bali 
collected in Spain, and especially at Huelva. In all known place hit 
work of the mines was once distressing ; still a Commission may wi 
well inquire into the mode of cure, as all the evils seem capable diy 
remedy. ‘There has even been a period in modern history wha hi 
work of the mines has risen to be enthusiastically admired, and iy 
spirit is not entirely gone from some districts. a 

When forced labour ceased, the mines became less deadly, and may 
who were not observant did not see that they still failed to reahify 
fair standard of health. 

It is a curious thing that a population does not know, and apy 
scarcely be taught, when it is unhealthy. Twenty years ago it mi 
proved that the average age of all who died was, in some placa 
England, less by half than in others, and yet few people know it amy 
now, but many are constantly boasting of the health of the very wm iM 
that were then branded, and have not improved. “ si 


The popular proof of the health of a given locality is frequetll i 
the attainment of great age by some individual in that locality, 8" 3 
such a fact could prove either wholesomeness or unwholesomelt 5% 
We can only see the influence on masses, and when the thouswhi 
of figures necessary for the calculation are reduced to a few. Sey 
close observers and men of fine instincts are to be excepted. = 

In the General Report on the labouring population, in 1842) ~ 
Mr. Edwin Chadwick, C.B., it is said—“ On examining the condi" ii 
of 1,033 men artisans (agricultural labourers), living and working? : 
the vicinity, it was found that their average age was forty years, 
that their average period of work then completed was twenty-ir -§ 
years.” Of 2,145 miners, the average age was thirty, and they work e. 
fifteen years. Of the mining population, one-third only had aital* 
fifty years of age ; of the non-mining, one-third had attained geval ‘a 
years. This was on the authority of Mr. R. Lanyon, surge0}, "Ry 
Cornwall. 

This book of Mr. Chadwick’s began the public sanitary moves RS 
which has not yet ceased. MS 


~ 
she 
4 


1865. ] on the Health of Metal Miners. 217 


The first view of metal miners is not favourable ; they seem a dis- 
> tinct race of men, with complexions entirely new to us. We soon find 
© that this is caused by a peculiar clay which gives their countenances a 
. J sallow look. There are, therefore, various appearances as the clay 
‘B® varies. Wash the clay off, and see the men on Sunday, there is still 
iP 3 difference, and “men of certain mines are known by their appear- 
= ance,” as is shown by the evidence of the Mining Commission.* We 
hope this remark alludes to their Sunday appearance, otherwise it is 
“Be of less value. 
‘i Dr. Peacock says :—“ It is impossible not to be struck with the 
© peculiarly delicate appearance of some of them, and especially of the 
He older men and boys, and young men who have worked underground 
©) only for a short time. Instead of having the bright and clear com- 
‘Be plexion of young people employed at the surface, those who labour in 
De the mines have a pale, sallow appearance, and this they seem to ac- 
© quire even after having worked underground only for a few months. 
we For men following a laborious occupation, they are by no means 
/) muscular, and very generally their pulse at the wrist is feeble. 
= “If inquiry be made of them they frequently acknowledge that they 
™ are not in good health, complaining of dyspeptic symptoms, want of 
5 appetite, qualmishness, sense of weight or flatulency after taking food, 
=) sometimes pain at the pit of the stomach, and occasional vomiting of 
i the food, and an uncertain state of the bowels, either confinement or 
® diarrhea, Very frequently, also, they suffer from pains in the back 
® snd failure of muscular power, or from breathlessness, especially on 
any active exertion, tightness of the chest, chronic cough and ex- 
® Pectoration, and palpitation of the heart.” One would think this quite 
® ‘uficient, but Dr. Peacock gives as the diseases of miners—general 
i= debility, indigestion, rheumatism, &c., asthma, bronchitis, or pneu- 
Pe Monta, or the two combined, and phthisis or tubercular consumption. To 
my these are added such forms of diseases of the heart as are generally occa- 
toned by any violent exertion, as rupture or injury of the aortic valves. 
aS ‘Deafness is extremely common, and frequently exists in a marked 
©y degree in men who have worked several years underground, and this, 
‘fe ‘0, when they have never sustained any injury from blasts or other 
accidents,” 
- Dr. Peacock mentions the lowness of the pulse, and it is remark- 
py le that in a series of experiments on breathing in confined air when 
— air-tight chamber was used, we found that the most striking result 
: ‘ & lowering of the pulse at the wrist. To this was added a rapid 
py ‘reathing. This occurred to such a degree as to lessen the amount of 
ts per minute by twenty, when it was considered safer to desist. 
mo. phe of smoking, which is much indulged in by the miners, 
1 caused by an instinctive desire to quicken the movements 
1 nv eart, and certainly this result is produced at the moment at 
ifs some persons, whatever may be the ultimate effect. 
we were reviewing the Report of the Commission and the Ap- 
* The report and evidence here referred to are published by the Royal Com- 


Mission to inant 
: Sete miuite into the condition of all mines in Great Britain, to which the 
of Act 2 & 3 Viet., eap. 151, do not apply. 
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pendix, we should say much concerning Dr. Peacock’s Report, 1," 
has found, as all men do, when they go among metal miners, tha 4, [Pe 
complaint against bad air is constant. He says—“T have ben, — 
peatedly told by miners now at work that all miners have to bra) 
bad air more or less; or that in all mines there are places when ih) 
air is bad.’ In one place he met several men obliged to give np woth 
for the day on account of the air. ‘‘ They said that the bad air madetha hy 
dizzy, sometimes adding, ‘as if they had been in liquor,’ caused wh 
lent headache, and made them feel sleepy, so that they could scam} 
keep awake, and took all the power out of their limbs. Sometin§ 
they said they became quite faint; and I was told the men hinh 
casionally fits when working in bad air, and had to be carried out’ F 

Mr. Bankart, of Guy’s Hospital, finds also complaints conceniy Fy 
the bad air and defective ventilation ; both mean the same thing, Jy 

In 150 cases of disease among the miners, he found 102 inthPY 
respiratory organs, and 16 in the heart. ; 


Dr. Peacock’s results are in the ‘ West Cornwall Report’ (p.); c | 


Mr. Bankart’s are from Cornwall (p. 96). s | 
This medical evidence from experienced men who studied hi — 
matter on the spot cannot be overvalued. Let us now look at anole BY To, 


kind of evidence, that of figures; and here Dr. Farr comes with ify 
inexorable tables. One cannot wonder enough at these results; thy BF 
tell the health of a district, as we tell the hour of the day by loom 
at the figure to which the hand points. Perhaps every illness leas) m 
its mark on the death-rate, and perhaps every joy and every anxiety (5 
mind Jie there explained, if we could but read them. _ _ 
Cornwall is a healthy district, washed by the pure winds and nuRy  y, 
of the Atlantic ; if the race had any vigour, it must there be nourishel BF 
and so we find it. | | 
Dr. Farr finds that the mortality in Cornwall of the male chim. 
under five years of age is 55 per 1,000; whilst in Norfolk, nazi 10 
cultural district, it is 65. Cornwall is, therefore, very excellent fo 
the health of children or it produces very healthy children ; 1%) 5 
case, speaking highly of it in a sanitary point of view. The mortal & 
of all under fifteen years of age, of miners and others, is less than th 
mortality at the same age in Norfolk. Besides this, “the chili i 
and the women of these districts enjoy as good health as the chilire 
and the women of Norfolk, or any of the other counties.” s/s | 
People like to hear their impressions confirmed by statistics. y 
has been said that no one can go into Cornwall without observilj ie 
very healthy countenances on one side, perhaps because col 
with those of the miners on the other. f 
Dr. Farr says that the mortality in Cornwall begins to be Ry 


* 


cessive at the age of thirty-five. A frequent cause of death is (7G 


sumption, but as it does not appear hereditary, it is supposed not tob rie 
the ordinary disease of that name. (P. 157, the Appendix B, °F% 
Report). 
The following tables are abridged from those of Dr. Far. (°0 
headings for the columns in Table A apply also to the correspo . 
eolumns in B). | 


| 
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A.—After-lifetime of Males, or Years of Life after the Age of 20. 


Males of all Classes. Miners. 
| | Durham and 

Wales. Districts. Districts. | District. 
Years. | Years. fon Years. Years. Years. 
20 43 456 | 39°425 | 34-862 33°307 | 42-016 30°575 
30 (36-483 32-681 27°755 27°706 34-563 | 
40 29-342 | 26-018 | 27°87 19-765 
50 (92-078 +19°545 14064 20-447 «(14463 
60 (15-094 «13 614 9-688 10°530 13-772 9-079 
70 8-524 6-131 6°502 | 7°927 5*535 


. . | 40°5 | 36-4 31-9 30.3 39+0 27:6. 
{180 | 17-7 16+5 13-2 16-1 
74 56 2°7 3-0 6+4 
80 & upward 


The deaths by violence in metal mines are not so numerous as one 


fee Might expect. In copper, tin, lead, and iron mines, the amount is 
109 out of 100,000. 


‘Of 382 cases (p. 157, Dr. Farr’s evidence), there were— 


Crushed or injured by fall of stene . 149 
Fell into the pit . 122 


By blasting . 939 
Other methods of violence . 


382 — 109 in 100,000 


In coal mines the number is much. greater. 


Crushed by fall of coal. . 236 


Falls in the pit or shaft , — 


Other causes. 


498 in 100,000 
VOL, If. R 
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The same evidence adds that deaths by explosions are only | ‘ 
and yet they horrify us the most. We forget the 236 who are him 
crushed by falls of stone, caused mostly by ignorance or om, 
lessness. 

We see that the greatest loss of life begins at the age calle ) i 
Dr. Farr the “ intellectual.” There we find that something lik, e 
fourth of the time when the intellect is most powerful, is cut of fii 
those men, and two-thirds of the maturer age. 

There is not found in the habits of the people, at least in (mn 
wall, anything to account for these unhappy conditions. Their {yi ii 
may not be the most wholesome that can be obtained, but it is ba iii 
than the food of some who do not so suffer. This we believe, ui 
cannot enter upon the subject. It is, however, enough to say tht 
great health of the women and children shows that the evil is noty 
be found in the food being imperfect. | | on 

We must leave others to find out the unhappy and unwholemi 
dwellings if these exist in greater numbers than elsewhere. i 

With the behaviour and character of the people we were mig 
pleased, not having ever met a population in apparently better cw 
dition. 4 
The great distance of the dwelling-house from the mine is a pl Ri 
of very great importance to the workmen, and yet this inconvenem§ 
is almost unavoidable when new mines open. The proprietor mi 
find that they would gain by conveying the men by railway «i 
omnibus. We now know better than formerly that nothing is tk 
gained by overdriving or overworking; although this is not cg 
plained of at the mines. Overwork is done to a great extent vit 
ingly, and it will always be done where there is a high-spin 
people. The long walks are a species of overwork, which, howert, By 
we can scarcely lay to the charge of the employer. 


Out of 10,000 who attain the age of fifteen, there were registe! 
as dying :— 


Miners. 

enera 

Cornwall. | Stafford. | Durham. 
Diarrhoea and Cholera 547 230 | 1,052 | 1,255 | 
426 324 385 307 | 
Diseased Heart and Dropsy . 928 484 612 928 | Se 
Consumption « « 1,523 4.439 680 948 1h 
Other Lung Disease . 1,343 | 1,157 | 1,975 | 1,010 | 1 i 
Accident or Violence . . 532 782 | 2,782 | 1,312 | 2/* i 
All Lung Disease . ee 2,866 | 5,596 | 2,655 | 1,958 
Lung Disease and Accident . 3,498 | 6,378 | 5,487 | 3,270 | 5) 


It is to be observed that Dr. Barham and Mr. Hunt consider} 


the effect of the mines is seen at an earlier age than sho 
Farr’s statistics. The health seems to suffer some time 


death-rate takes notice. Dr. Peacock also considers that the = i 
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ie 63 HEALTHY DISTRICTS OF ENGLAND 
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DURHAM AND NORTHUMBERLAND DISTRICTS 


40 re 60. {66-10 
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at CORNISH DISTRICTS. 
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D2 FARRS DIAGRAMS OF THE PROPORTIONAL NUMBERS OF MINEM 
' LIVING AT 4 PERIODS OF LIFE,IN 4 MINING DISTRICTS ,( ‘COMPARED 
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z affect the young, and we might collect evidence to this effect from 
SS other countries. On this we cannot enter. 

The expense of such a low state of health may be more striking to 
BS some persons than the enumeration of the years of life. a 

S By the following table we find the difficulty of insurance, which is 
HEM the more to be lamented, as the miners must be a provident people. 
“IS Dr. George Smith says that there are 800 houses in Camborne the 
‘He property of labouring men, nearly all miners. ‘The following 1s part 


© of another table by Dr. Farr :— 


Single Premium which will Insure 100/., | Annual Premium which will Insure 1001., 


or Life Insurance at 8 per cent. or Life Insurance at 3 per cent. 
Healthy All | Healthy All 
Districts, England, | Districts, England, 
Males, aa Males. Males. 


20 $9 3 51351411 39 410 as: 


It is probable that the diagrams of Dr. Farr (see plate) will illus- 
trate the subject more clearly than any of the tables. We sce the 
lifetime of healthy males in England in the first diagram ; in the 
second there is a dark space with no lines; in Cornwall that space 
greatly increases, and in Merthyr Tydfil takes up a third of the ground. 
ae lake also middle and old age—the space gradually diminishes. We 
hope that some one will write on the social condition of those people. 
ma ve believe that in Cornwall there is found a class who have made 
m such advances as are very rare. 

The sum of the argument is, that Cornwall is an extremely healthy 
county; that the general population is very long-lived; that the 
m uners are a very short-lived race; that the social habits of the 
me “ners are not such as can account for the great diminution of the 
a cngth of life, which is due consequently to the condition and work of 
the miners. 

The Air of the Mines.—If the evidence against the ladders is great,* 
am ‘hat against the air is great also. In all inquiries there are men who 
have particular favourites among the various views of a subject. They 
m “sire that one side shall be the winner, and for no reason that they © 
“in give. We think the cause is this :—they admire that which they 
oem rst learnt or understood, and especially if they thought of it them- 

. belves, It is the same as bigotry or superstition. We have a 
i, _— instance of it in seeking the causes of disease in Cornwall. 
me persons would not understand what miners’ consumption meant, 
, Rita not acknowledge having heard of it. Others, and these are 
ES ss do not believe in the existence of unwholesome air, and trace 
me °Verything to the ladders, forgetting that the miners’ disease is cen- 


* See p. 63, No. 5 of this Journal. 9 
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turies old, and existed before great depths were attained—forgetiy 
too, that the air is not bad in proportion to the depth—forgetting jy 
that unerring instinct of the miner which for ages has led him to fy 
the foul air and the “demon of the mine,” which sometimes stk, 
him suddenly dead with his foul breath.* The greatest evils fron I 
air are felt when the men are down the mine, not after they have rig i 
to the surface and are suffering from fatigue ; but the great depth mi™ 
and does cause some of the most dangerous symptoms after thal 
haustion of mounting. Let us be satisfied that every evil demanls 
cure, and if one evil be somewhat smaller than another, let us nev. 
theless seck to eradicate it. We believe the greatest evil to be fl BM 
air; perhaps also, from some bigoted feeling, and perhaps becaus nf 
know most about it; but we cannot cease to admire him who dis By 
nishes the labour of mounting the ladder steps. >: 

The author of this paper examined the air of the mines and iy 
given, in his report, an analysis of several hundred specimens. Twi 
report begins first by inquiring into the composition of the aiR 
Hitherto it has been given with differences of one-tenth per cent,« 
one thousandth part, forgetting how much one in a thousand of air af 
and that we can trace in a moment the presence of some substatti 
even to a millionth, perhaps far beyond this. The air at van 
times and in various places was found to differ in the amoutif 
oxygen. The author does not suppose that the loss of the mmk—y 
amounts of oxygen in some of these cases is of consequence, excepts 
an indication of the presence of other gases. It may even be that mk 
higher numbers with small differences some uncertainty exists, bit 
a whole, the gradation in the following table came out after arrangl 
five or six hundred analyses, and was entirely unexpected. 


Analyses of air varying in the amount of oxygen (per cent.) :- 
N.E. Seashore and open heath of Scotland : . 20°99) 


Tops of hills—Scotland . ; A 20°98 
Base of hills—Scotland . > 


Suburd of Manchester in wet weather : : 20°98 
Front Street— mile from Exchange—dry 20°94 
Back of house 20°936 


Unhealthy parts of Perth—favourable or windy day . 20°980 
Fog and frost in Manchester . ‘ 
Sitting-room which felt close . ‘ : . 20°89 


After six hours of a petroleum lamp 
Difficult toremainin . .., 


This table is given in order to enable us to compare the ait ¢ 
mines with purest air and with ordinary bad ventilation. The clos 
gallery of a theatre did not lose above one-third the amount of oxyg 
lost in the average of all the mine air. How low the amount ae 
many cases have been to produce this low average may be 1magh'—® 


* If this seems only a metaphor it was none to the old miners, who have 
descriptions of several species of demons. 
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and, as far as figures show, it may also be seen in the report alluded 
to, and in part in the above table. 


Summary of the Analyses of Air in Mines.—Oxygen. 


Average in 339 specimens 20°26 
Average in large spaces . 20°77 
Just under shafts. 20°424 
In sumps . 20°14 
In all other places . ‘ 20°32 


Air with 20°9 of oxygen was assumed as normal, or nearly so, 


fe although the figure is too low. Air with less than 20°6 was assumed 


as exceedingly bad, because it is not equalled in our most suffocating 
assemblies. 

Let us compare the mine-air with the atmosphere of various places 
in relation to carbonic acid. 


Analyses of atmospheres varying in carbonic acid. 


Average Carbonic Acid 
per cent. 


Manchester streets—usual . 0°0403 
During fogs . . 0°0679 
Fogs excepted . . 0°0424 
Fogs and middens excepted . . 0°0403 
Where the fields begin . 0°0369 
Minimum of suburbs. 0°0291 
Over North Scotland (towns excepted) . 0°0336 
Candle goes out . to 2°5000 
Lowest found in mines . 2°5000 
Lowest entered for experiment . 40000 
Average of the mines. 0°7850 


These figures may be read as whole numbers; for example, 


§ average of the mines, 7,850 in a million. 


And why should we be afraid of a little carbonic acid? Because 
carbonic acid deranges the circulation, causing at first sometimes a 
rapid beating of the heart, but ultimately a very low and weak pulse, 
and a quickened respiration, although at times a somewhat slower 
respiration. It is never indifferent, and the effect may be traced 
When even so little carbonic acid exists as one-tenth per cent. This 
1s a sufficient reason for ventilating and for seeking pure air. 

Chemists have often asserted that foul and pure air have the same 
Composition ; this need no more be repeated. 


, Ualewlated Composition of the Air of Mines in some Places.—If we 
Put together all the substances thrown into the air when two miners 


we working in a space equal to 1,200 cubic feet, we have as air and 
impurities together— 
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Grammes. Grains, vf 
Oxygen 9048°957 139737°7945 
Nitrogen. 33726°7 520470°4 
Carbonic acid 1200°44 18525°2 
Carbonic oxide. 49°2 
Hydrogen . 0°07 186 1°1088 
Sulph. hydrogen . 0°59869 9° 23898 
Sulphate of potash 144°760 2233°936 
of potash . 43°31] 668°375 
Hyposulphite of potassium . 11°189 172°668 
Sulphide of potassium 7°296 112°592 
Sulphocyanide of do. . 1049 L6°156 
Nitrate of do... 12°751 196°773 
Carbon . 2°494 38°482 
3/2 carbonate of ammonia . 9°790 151°079 
Organic matter . 
Sand 


Sulphurous acid, or 
Sulphite of ammonia . 
Arsenious acid . 


Organic and Solid Matter.—The reason we feel ill in air havin 
only from one to two-tenths of carbonic acid, is mainly owing tok iy 
organic matter by which it 1s accompanied. The mines contain ad 
organic matter also, and if not in the same proportion as in crowdd 
rooms, there are other substances, as.we have seen, which make up it 


_ it. If we are suddenly brought into a crowded room, it is very 4 bec 
pleasant ; but if the room is emptied, and the air has time to chag I hav 
it is not less unpleasant to breathe for some time, because of th 5 and 
organic matter which has been left clinging to everything. Mine a, out 
however, is still worse; if you take a cubic inch of it away toa gi rt 
where the air is pure, and then breathe it, you will have obtaineli iM 7 
good specimen, if you do not smell grease, tobacco, and sourish 


spiration, or you may perhaps consider it a little putrid. We new 
go at once into a mine; we can only go gradually. How dreadful 
be launched at once into an atmosphere, a cubic inch of which! 
mcre than enough to give rise to unpleasant sensations to half-a-do 
persons! Yet such air exists in the mines. 

Smoke and Dust.—But these things are not all. There is int 
air a great abundance of solid substances. These are found th 


sides of the tubes of collected air, and were examined by the ma Ri te 
scope. They consist of sand and of carbon, but also of crystals of al * * 
phate and nitrate of potash. The sulphide of potassium goes 1 
sulphate, and some of the gunpowder is not decomposed. Them al 
breathe these continually. oR 
Sometimes at dead ends or extremities of levels, especially whet i 
there is a rise, the air is such that no man can work above ten mnulé Ee 
and they take it in turns. So we have been told by miners; wel" B® 
not been in such places in mines, but we do not feel surprised i 
assertion. 
Mater and Botlers.—We can only say a few words on boils: 
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In the evidence adduced by the Commissioners we are surprised to 
 icar that the boiler is considered so unusually dangerous ; it is true 
we have found sulphate of copper in water used for raising steam, but 
; surely this cannot be commonly used in Cornwall. Water such as 
that is most destructive, as it dissolves the iron rapidly. 

Whilst speaking of this subject, we may mention the very beautiful 
discovery of young Dr. Bischoff, of Bonn. He finds that the oxide 
©) of iron, of which there is so much where pyrites is burned, can in a 
) very moderate heat be converted by carbon into metallic iron, still 
Dy retaining its fine texture. Water passed through this is freed from 
© copper in an instant. This may in some places be found a valuable 
| process. It is not absurd to expect that the process may be available, 
| so far as to bring drinking water within the nearer reach of some 
© of the miners, because, if the copper is removed, it is easier to remove 

the iron. 

= Weshall be asked, What interest can there be in providing water 
for a county like Cornwall, in which the winds from every quarter 
S are said to bring rain? But, true as this may be, we have found per- 
™ sons going two miles for water to drink. The streams are poisoned, 
yfeem and the carriage of water is one of the greatest burdens on the poor of 
some districts. 
i How do Miners know that the Air is Bad ?—They actually wait to 
fem see ifa candle will burn in it. Let us imagine people in a ball-room 
ig Saying, “This room is well fitted for dancing, and is well ventilated, 
because the lights are burning, and we can see the people.” No; we 
have learned that people may faint even-when the lights burn well ; 
and we never yet have heard of people dancing until the lights went 
out for want of air. No such foolish persons have, in all probability, 
ever existed. Still the work of the miner is nearly as hard as 
dancing, and he sometimes remains until the impurity has increased 
fe ‘ul it is thirty times greater than the amount of increase that is 
afm Considered admissible in well-regulated houses. 
op Wet Clothes.—The miner is one of the few, if not the only man, 
A who works in a warm and moist climate during the day, and comes 
afm “night to real winter in his wet clothes. The Commissioners recom- 

" mend changing-houses at all mines; and Lord Kinnaird has given 
be 4 model of one with every convenience. 

= . {tmust not be supposed that every miner is wet, or that every mine 

= |S Unprovided with a warm changing-house. We have met miners who 
: preferred to work below because it was dry, and free from the cold 

. winds and storms of the upper world, or “the grass,” as they called it. 
ae P In some districts there is an actual dispute among men as to the 

py ‘’vantages of the two worlds—the one below or the one above. Still 


: 


Witnesses consider the moisture one of the greatest evils, 
‘ce € cause of frequent rheumatism. 
a ‘al—is not in proportion to the depth of a mine according to 


ie “e nn of all, but it is said to be greatest where there are 
| , compounds, The oxygen is in all probability admitted by 
ning openings, and a slow combustion begun, if it did not exist 


Previously, although to a small extent. 


q 


>. 


» 


= 


age should not go down the mine. 


226 Original Articles. [Am 


Mr. Edwin Chadwick said, twenty-one years ago, speaking ¢ i 
Doleoath, one of the oldest and greatest mines—‘ Care is taken (i 
the miners on quitting the mines; hence, instead of issuing oni 
bleak hillside, and receiving beer in a shed to prevent chill anda 
haustion, they issue from their underground labour into a warm rm 
where well-dried clothes are ready for them, and warm water and ev 
baths are supplied from the steam furnace; and, in the instance ¢ 
this mine, a provision of hot beef-soup instead of beer is ready fe 
them in another room.* The honour of having made this chang 
is said to be due to the Right Honourable Lady Bassett, on th 
suggestion of Dr. Carlyon. “ The ventilation is particularly gui I 
and the men healthier than in most other mines.” ’ 

Cornwall does not seem to be far advanced in the knowldly 
of sick clubs. Mr. Tidd Pratt has given a code of laws for tha § 
appended to the Commissioners’ Report. The Report recommenis: 
system that would give help in sickness, as well as in cases of af 
dent. With a population evidently disposed to carefulness, mudf 
is to be done by a good organization. 

The Commissioners recommend that boys under fourteen years¢ 


Abandoned shafts have the care of the Commissioners ; and c- Ii 
tainly there are districts where the surface is covered with such jit 
falls, which stand ready to hide unnumbered crimes. | 

Returning to the question of ventilation, the Commissioners # 
fully aware that there may be a diversity of plans used ; they s)- ff 
‘In small mines, and in certain parts of large mines, a good suppl i 
of air may be provided by means of contrivances which cannot kf 
economically supplied on a large scale, such as different descriptios Fj 
of air-pumps, water-blasts, and fans.” 

The Commissioners recommend “ the rarefaction of the air ino f§ 
of the shafts by the heat of a furnace.” “A system of Trunk venti 
tion being thus established, the pure air may be guided to any pail § 
the mine,” as in coal pits. 

The ventilation is sometimes naturally very good, that is, the fol 
air goes up one shaft and fresh air down another ; but this is not ® 
in all mines, nor in every state of the weather. This cannot hap! 
when there is only one shaft, or an insufficient communication | I 
winzes, and a neglect in the guidance of the air. ‘To these points tt i 
recommendations are directed. _ 

The amount of air driven through coal pits is enormous ; bit" 
metal mines such an amount is not required, and smaller fires W™ 
be sufficient for the purpose. In coal pits the carbonic acid and a I 
buretted hydrogen issuing from the coal, render great currents of at F 
necessary, not merely for breathing, but for preventing explosions 

Among miners some, of course, are highly advanced, but accorli; Fis 
to the evidence given before the Commissioners, there are to be ” ma 
men who work in dangerous places knowing the dangers; 6% Til 
who refuse to supply air to the men, or delay it too long; met * i 


* The svup is not continucd we believe. 
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ignorant that they imagine they may work safely if the candle burns 
even dimly. We have heard it said that they actually advance into 
places where the candle will not burn, leaving it behind. There are 
also men who pay 72s. for work which could be done in pure air at 
45s,, but who still do not ventilate sufficiently ; men who risk their 
lives, perhaps unwillingly, but because of their poverty. There are 
men who doubt whether any of the evils of mines come from bad air, 
although the whole history of the art presents to others one volume 
of proof that it is really so. By whatever method pure air is 
obtained, it is essential that it should be supplied: every miner 
agrees that the cure is possible. If we examine any other subject 
of complaint, the same conclusion is attained: a cure seems to 
exist for all. We find mentioned a remedy for the wet clothes, so 
often worn by the men on their way home—for the evils of un- 
sheltered places where women and children take their meals—for 
the excessively long ladders—for the unbratticed shafts—for the 
unguarded sumps, winzes, and shoots—for the careless blasting— 
for the lax method of reporting the condition of the mine—for the 
bursting of boilers—for the inconvenient changing-houses—for aban- 
doned shafts—for the too early entrance of boys underground, and 
| for the want of sick clubs.* It may be added that pure air seems to 
promise a commercial advantage where a loss is much too common. 
It would appear as if more than enough has been shown to prove 
that no time ought to be lost in devising a mode of encouraging those 
| means of safety already known. If attention to the subject is fostered 
by Government, invention will introduce numberless facilities, whilst 
difficulties which are even now few will cease. In time, workmen and 
masters will be equally thankful for such attention, as it promises tu 


increase the wealth of both, and render longer and happier the life of 
| the whole mining community. 


ON A PLURALITY OF WORLDS. 


By Wo. Carter, M.B., B.Sc., Lond. 


Tue belief in the plurality of worlds, which has existed for the last 
| three centuries, has been engendered by different circumstances, and 

eld on very different grounds and with varying force accordingly. 
he revelations of Astronomy, by establishing certain general resem- 

ces between the terrestrial globe and some of the heavenly bodies, 
| and by proving the operation on all of these alike of physical influ- 
; ‘ices, differing only in degree, were alone sufficient to cause many to 
a it almost as a settled truth. Others have had their belief 
| Sitengthened by the progress of Biology, which has shown that there 


compatible with life; that on bare granites, as well as rich alluvium, 


* 
Sce the recommendations of the Commissioners. 


» 20 spot so insignificant, and but few conditions so strange, as to’ be - 
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in the fervid tropics, as well as in regions of almost perennial fg 
in ocean depths so great as to be impervious to the faintest my ¢ 
light, and where the pressure of superincumbent water equals 4 tq. 
and-a-half on the square inch, as well as in the highest and mo 
attenuated regions of the atmosphere attained to, living beings abou 
While yet others, by adding to their knowledge of the present uniyy. 
sality of life that of its equal extension during the measureless ages ¢ 
the past, have had the conviction forced on them that it is always ai 
everywhere co-existent with the conditions fitted for its maintenan, 
For Geology, leaving the fair face of the green Earth and proceeding 
step by step down towards her awful foundations, points out th 
evidences of many a world long since passed away, with physical cm. 
ditions differing often from those which prevail now; while, at the 
same time, she lays open the silent tombs of innumerable and strap 
creatures, to whose organizations such conditions were most minutely 
adapted. And yet, after having descended into the regions of a 
immeasurable antiquity, she is obliged to confess her inability 
reach the beginnings of life on the Earth, admitting that, for aught sh 
can tell, as extensive an animal and vegetable series might hur 
existed previous to, as since, those earliest traces which she has ye 
discovered. For every new revelation serves but to strengthen the 
probability that the entire series of rocks is passing through a cease 
less cycle of change, and that granite itself may be but the extrem 
term of a metamorphism, that by its intensity has obliterated all ve 
tige of organisms with which it might once have abounded. Cera 
it is that the Histiodermas and Oldhamias of the Cambrian period have 
lately been proved to be recent compared with the incalculably mor 
remote Polyzoa and Foraminifera brought to light in the lower rds 
of the Laurentian series, which, in their turn, will probably be show 
to be as far removed from organisms of an earlier period yet to be 
discovered. 
Although, however, life is so widely diffused, it must be admitted 
that so far as we are cognizant of it, it cannot exist in the absence f 
certain conditions. Whether other forms, of which we know nothing 
may do so, is an irrelevant inquiry. ane 
The question to determine then is, whether such conditions 0 
on other planets: and to what is known of the physical constitulo! 
of these, we shall accordingly direct attention, passing by, a of to 
uncertain a nature for our present purpose, all speculations 02 
gony, or on the probability of the sun’s being a variable or nebwots 
star or member of a binary system, &c. 'T'o begin with elemeuli] 
constitution—this may fairly be concluded to be similar ™ 4 
members of the solar system, for since iron and many othe: -_ 
are proved by spectrum-analysis to be present in the Sul, ot : 
direct chemical processes to form part of those small bodies whie 
meteors occasionally strike against the Earth ; and since there ® 


* no possible reason why such elements should be found in these nl 


tinct members of the series, and yet be excluded from the Vent 
only fair conclusion is, that they enter into the composition of os 
Jupiter, and the other planets also. Moreover, the study of meted 
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| has shown that olivines, augites, anorthites, and other minerals analo- 
b gous to, though not strictly paralleled by, those of the earth, abound 
beyond its limits; while by a microscopic examination of the sections 
© of these Mr. Sorby has further shown that they have excellent glass 

and gas cavities, like those present in lavas, proving that they once 


contained vapour, and were in a state of igneous fusion. A very 


} intimate resemblance has thus been proved to exist between different 
§ bodies in the solar system; while by methods of research, available 
| for the examination of the physical constitution of bodies beyond its 


limits, this resemblance has been found to extend in some respects to 


them also. For the spectroscope reveals the very suggestive fact that 
| many of the fixed stars have at least a considerable proportion of 
| similar chemical elements to those which abound in the Sun and Earth, 
} and that the ones which are most extensively diffused, and of whose 


evidence the clearest indications are afforded, are such as are known 
to be most closely connected with the constitution of living organisms, 
—just those indeed, which, when influenced by heat, hight, and che- 
mical force (all of which are undoubtedly radiated from these stars), 


| afford some of the most important conditions for the maintenance of 
| life. True it is that no undoubted organic remains have yet been 
| discovered in any meteorite, or other body outside of the earth. Hydro- 


carbons were, however, present in the stones of Kaba Bokkereld, &c., 


and it is perhaps fairly open to question how far these may not 
| indicate the operation of organic agency.t But a similarity in 


elementary constitution among the different members of our system, 
necessarily implies other conditions, which serves to bring still 
closer the likeness to one another. For so soon as a number of 
chemical elements are in a position to exercise their natural affi- 
nities, local forces of great intensity are developed, which inevit- 
ably give rise to irregularities of outline. The same is true of 
the simpler minerals which these elements by their union form, 


; many of them assuming such different volumes under similar circum- 


tances of temperature and pressure, as to be competent to the pro- 

of extensive fractures, elevations, and contortions in any mass 
hich they form a considerable proportion. Thus, while granites, 
‘yenites, and basalts diminish in density, though in very different 
*srees upon the application of heat, zircons, yellow obsidian, and 
— augment, The variety of surface thus physically inevitable 
— the possession by the planets of a similar elementary constitu- 


on, explains and gives additional force to the interpretation of 


, “Ppearances visible through the telescope. If in addition to this 
» Superficial ine 


quality, water can be shown to be present, there will be 
ets the elements of that ceaseless cycle of geological 
S so marked on our own, namely, attrition, disintegra- 


on other plan 


tion, laminat; 
lamination, and stratification, causes which combine for the pro- 


ucion of fertile soils. That this is present in abundance will be 
more particularly into the physical constitu- 

Fixed ity rans.” for 1864. “Huggins and Miller on Spectrum-Analysis of 
Roy. Inst.’ and Brit. Assoc. 8S. Herschel, B.A., on 
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tion of each. Previously to this, however, it should be said, that ma 
more is known of some than of others, proximity to the sun int 
one case and distance from him in the other, rendering observation 
on the extreme members difficult and uncertain. But, without ». 
quiring into the exact limits of fair analogy, it will be readily grant 
that where, in case of a strong presumption existing in favour of g 
adaptation productive of some degree of similarity throughout th 
members of a related series, such an adaptation can be clearly proved 
in respect of two or more, the presumption is immensely strengthen! 
that it extends to all. With respect to Mars, however, the proofs fr 
this are complete; and in the case of Jupiter and other planes x 
much so as the difficulty of observation can render them. 
Moreover, where actual experience cannot be obtained, the want ¢ 
it is no argument against a given probability. It is quite conceivable 
for instance, that the animals obtained by Torell, Milne-Edwards lh, 
Wallich, and Lieutenant Brooke, from the black depths of an almos 
fathomless sea, under a pressure which not long since was thouglt 
to be utterly incompatible with life, might, if endowed with reasm, 
and arguing from their limited experience only, question the pos- 
bility of creatures organized like themselves existing in such wiey 
different conditions as those of their own station on the one hand, ai 
such as are supplied by shallow water and abundant sun-light on th 
other. And yet, we now know that such reasoning would be incu: 
clusive, because in these opposite circumstances creatures with pr 
cisely similar organizations do live. | 
To come now to what is known concerning the physical const 
tion of different members of our system.— The Moon, from ben 
nearest to us, is of course best known ; the charts of Boer and Mite, 
and more especially the beautiful photographs by Mr. De La Rue, a 
models and drawings by Mr. Nasmyth, having made the part thats 
turned towards the Earth familiar to most people. So far as our pr 
sent means of judging extend, this part cannot be inhabited, becal® 
many circumstances prove it to be devoid of an atmosphere. Tk 
chief of these are the want of appreciable refraction, the sudden & 
tinction of small stars by her limb, and the absence of any sll 
spheric lines whatever in the spectroscope; although by this late 
method very small portions of her surface can be separately examle 
Thus, Mr. Huggins and Dr. Miller were able to observe parts equal ot 
to ‘0000346 of the hemisphere, or about one-third the size of Tycho, s 


lunar mountain some 19,000 fect high. But this uninhabitabilil 


the Moon, even if it could be shown to extend to her entire suriace, 


far from weakening the opinion that the primary planets are tena! 
serves only to strengthen it, because just those respects in which they 
differ from her are the ones which are known to be essential 0™ 
maintenance of life, and, therefore, the existence of such different 
renders more probable the existence of the ends to which they r 
known specially to minister. But from the uninhabitability® 
proximate surface of the Moon, we are not warraiited in concl’s 
anything concerning the remote hemisphere, the physical condi 
of which, with the exception of those of the small portions see? * 
her librations, are uttcrly unknown ; and that it may possess 
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S ditions of habitability is by no means impossible, for Prof. Hansen, 
S asa result of his inquiries into the causes of the secular variation of the 
F Moon's mean motion, has arrived at the conclusion that her centre of 


© <«» much farther from the Earth, as to give to the proximate hemisphere 
S a bulging of twenty-nine miles over the remote one ; so that it would 
| not be impossible for a considerable quantity of water to be collected 
F on this without there being evidence of it to us, something like a 
| parallel to such a condition being found, says Sir John Herschel, in 
| the immense preponderance of water in our own southern hemisphere. 


5} known of these, namely Mars, and especially the recent ones of Mr. 


> within nearly the same thermal limits as those of the Earth,” rendering 


| be fixed in perpetual frost. This conclusion as to climate is deduced 
| from tracing the changes which take place with variation of season in 


} alternate accumulation and melting of large quantities of snow during 


| could at the time receive but little solar heat, was in winter, and sur- 
rounded by a large white patch, having a radius of at least 500 miles. 
: In the course of three months, however, during which it had been 


| ahalf, and appeared only as a small glittering ellipse. What renders 


| One or two principal tracts as far as 40° or 45° from the pole ; and that 


| probable y amounting, according to Secchi, to 17° 42’. The only 


of 


any 


vity and the centre of her figure do not coincide, the former being 


On turning to the primary planets, we are met by positive evidence 
of a very remarkable character. Combined observations on the best 


Phillips,* show clearly that the climatal variations “are comprised 


certain the operation of some adapting cause ; inasmuch as the relative 
distances of the two from the sun being as 100 to 152, and the solar in- 
fluence therefore as 231 to 100, without it, the plunet’s surface, instead 
of possessing the genial temperature which it does of 40° to 60°, should 


certain white glittering masses in the neighbourhood of the poles. 
The existence of these was first pointed out by Maraldi, in 1716, and 
the phenomenon explained by Sir William Herschel as due to the 


winter and summer respectively. All subsequent observations have 
served but to confirm this opinion. Thus, Lord Rosse watched the 
planet for several months in succession, and observed the following 
changes, On the 22nd of July, 1862, when his first observation was 
made, the South pole, which, owing to the high inclination of the axis, 


brought more under the sun’s influence, this was reduced to less than 


the analogy with the Earth even more striking is, that in the same 
‘casons of different Martial years, the amount of snow appears nearly 
equal ;-that it in no case is regular in its limits, but is collected along 


itis invariably very excentric round the Southern pole, the amount of 


explanation of these latter phenomena being the production 
M elevations and depressions of temperature by the relative dis- 
Pution of land and water, the constant set of warm aérial or oceanic 
“rents, and so on, which we know cause the most marked inequality 
shee of the isothermal lines in our own Northern hemisphere.. 
been patches, similar to those about the poles, have at different times 
_.. een In other parts, though of far less extent. The geographical 


limit of the isothermal, 32°, has been shown by Mr. Phillips to be 


” ‘Phil. Proc,’ vol. xii. p. 431 et sey.; and No. 71. 
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very little different from what it is on our Northern lei 
extending according to local peculiarities, such as those presented ly 
the elevated table-land of Northern Asia in this case so low.ag fn 
40° to 60°, while on Mars the farthest limit yet known to be ready 
is 50°; the mean summer temperature of which, supposing thé pres 
sure to be the same as on the Earth, cannot therefore be lesthe 
32° Fahr., and in many parts must be very much above it, Fifty 
nearly the latitude of London; the mean annual temperature ofjmid 
is 46°9 Fahr,; but supposing the Earth were moving in the anid 
Mars, with only her present atmosphere, this temperature would) 
reduced in consequence of diminished solar influence to 2°03 3ih 
Obviously, then, there must be some great modifying causes atworkb 
counteract the effect of the planet’s increased distance from them 
What these most probably are, we shall consider when we.come tim 
examination of Jupiter. For the present, we will only remind 
reader of Professor Tyndall’s experiments, showing that the éfieetal 
the distribution of aqueous vapours through an atmosphereds% 
prevent the dissipation of thermic rays into space, and to envelopi 
surface around which it lies in a warm mantle. Besides the-evment 
afforded of a Martial atmosphere by the phenomena describedjimit 
pendent proofs have been obtained by spectroscopic examinaion® 
many strong lines being seen in the extreme end of the red, anda 
well-marked bands at the opposite part of the spectrum, as to réndei 
certain that the atmosphere is of considerable depth. RE 
The other superficial features of the planet are so strikingytil 
drawings made by Mr. De la Rue, and the late Captain Jacoja 
Madras, were referred to a Committee of the Royal Astronomia 
Society, with the view of mapping it out. Two of these, by theifom 
gentleman, form a part of our illustration, and are peculiarly inten 
ing, inasmuch as they exhibit Mars under the two different sspem 
consequent on the axial rotation during an interval of two hour. 
India, where atmospheric conditions are very favourable for! ob 
vation, his aspect is exceedingly beautiful, and begets the inevitsble 
conviction of his being, as described by Mr. Grant, “a perfect litt 
world, with continents and seas like ours.” In the drawings of iF 
tain Jacob, representations are given of what appeared to hm #@ 
of lakes near the South pole, similar to, though larger than, those o 
North America; and to all observers there is a marked diffetented 
hue on different parts of the surface—some (the land) appearilig: 1% 
while others (the seas) look greenish. There is also indication ia M 
occurrence of temporary fogginess of detail of considerable 
vicissitudes. 
On considering the physical constitution of Mars, can we canea? 
of anything in it incompatible with life? On the contrary, does 10 
the presence of the precise conditions, which we know to be adaplet 
to its maintenance, afford us the best evidence for believing inl 
manifestation ?. 
. The position of Venus with respect to the sun is such, thabew 
in the improbable absence of a system of compensation of the opp” 
tendency to the one which operates on Mars, there would be 2° st 
in it to render her uninhabitable, the mean quantity of light and 
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on her surface even then not being quite twice that on the Earth’s, 
Owing, however, to the high inclination of her axis, her equator being 
inclined to the ecliptic at an angle of 28°42’, the direct impingement 
| of solar rays on any given part continues but for a very short time, so 
that during her short year of 225 days, two winters and two summers 
are experienced in nearly every latitude ; similar to that which occurs, 
though in a less marked degree, within the terrestrial tropics. The 
same extreme inclination throws her tropics into the polar regions, 
and renders the equator the coolest part of her surface. The indi- 
cations of an atmosphere are very decisive, but the difficulty of ob- 
serving her surface is so great as to require the exercise of much 
caution before accepting statements that have been made concerning 
the heights of mountains. During the transit of 1761 and 1769, she 
was observed by several to be surrounded by a faint ring of light, 
caused probably by the passage of solar rays through a circumambient 
fluid; and the extension of a crepuscular light along her unen- 
lightened cusps first noticed by Schroeter, indicates the same. As the 
mean of seven observations on the measure of its diffusion, Midler has 
come to the conclusion that the horizontal refraction equals 43'7", 
which is greater than that of our atmosphere—an amount larger 
than that calculated by Schréeter. If we yield ourselves to the in- 
ferences flowing from a consideration of such facts as are known con- 
cerning Venus, and still more if we take into consideration the 
operation of some undemonstrable system of compensation which the 
case of Mars renders. so probable, we can hardly conceive, as entirely 
void of life, a planet so admirably adapted to its maintenance, and so 
fully supplied with materials capable of organization by vital forces. 
Before considering the physical state of the other planets, it will 
be well to glance at some of the chief circumstances which are known 
to modify temperature. That the degree of warmth does not wholly 
depend on the quantity of heat radiated from the sun, is evident from 
the extreme want of parallelism of any isothermal line with the equa- 
tor, as well as from the undoubted indications that exist of the com- 
paratively elevated temperature of Paleozoic times. For as there 
does not seem sufficient reason for thinking that the equator has ever 
varied in its inclination to the ecliptic beyond 1° 21’—the limits 
assigned by La Place—the extraordinary fact of tropical animals and 
plants having flourished in regions between 78° and 80° N. lat. seems 
inexplicable, unless some modification, probably atmospheric, were in 
operation to render more efficacious than at present the amount of solar 
i given to the Earth, supposing of course that the radiation was not 
: . intense then than now. The relative distribution of land and 
aler, diminished elevation of land, the action of warm aérial and 
—_ currents, or indeed modifications of any existing agencies how- 
eee, even if it could be rendered probable that they existed, 
climat Seem scarcely competent to the production of so general a 
re A change as is implied by the facts mentioned. There are 
at least owever, amply equal to their production, and some of which 
ena can be shown with great probability to be in action on other 
- One of these is the difference in absorbent capacity of 
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various atmospheric and other gases; Prof. Tyndall having show 
that while oxygen, nitrogen, and some others, are, like rock-salt 
absolutely diathermic, and dry air nearly so, carbonic acid, man 
and olefiant gases, when compared with the latter as 1, 

absorptive powers of 90, 403, and 970 respectively. Obviously 
therefore, the diffusion through the atmosphere of a consider) 
quantity of either of these gases, which unlike aqueous vapour am 
incapable of being deposited in a condensed state, would by prevent. 
ing the dissipation of heat by radiation, keep up a high degree ¢ 
general warmth. Some such condition of atmosphere may have «. 
isted previous to, and during, the Carboniferous period. Another 
cause, and one on which, from the proof that is obtainable of it 
operation on other planets, greater stress must be laid, is varying 
depths of atmosphere. Although the evaluation of the intensity of this 
has been recently shown to be rather less definite than was suppose 
it is still sufficiently so to be made the basis of very important co- 
clusions. The most general fact noticed by all scientific aéronu:, 
from Gay-Lussac to Glaisher, is that there is a very marked dim 3 ¢ 
tion of temperature with ascent into the higher regions of the atm- I © 
sphere. The theoretical value usually assigned to the decrements 
1° for every 300 ft., and this was the actual value found by Mr. Welsh, a 
in 1822. Mr. Glaisher has come to the conclusion that this results 
generally true up to a height of 5,000 ft., when the sky is partially 


cloudy, the diminution, however, even within these limits, being 11 T, 
greater ratio in the lower than in the higher strata. Above 5,000% Hii), ;, 
he found the decrement reduced to 1° in every 1,000 ft. Gay-Lussw, Hip... 
who ascended nearly 23,000 ft., found the temperature reduced fon Big: a 
82° on the surface to 15°. Mr. Hopkins, of Cambridge, has applie She exa 
these data to determine the question of how far different atmosphent H%,:), 1 
depths alone would affect the temperature of different planetary sw image 
faces. According to the ordinary law of radiation the amount of het Bi. 5 
and light at Jupiter would be as1: 27 compared with that at the Earth Biith og 
If our planet, therefore, were moving in Jupiter’s orbit with her pres! HiMent ; 
physical arrangements, the mean annual temperature of her equal Biithose , 
would be—34°42 Fahr. (—36°9 C.), and at the pole a little more thal those 
—39°1 Fahr. (—39%5 C.), and 35,000 or 40,000 ft. of our basic 
sphere would elevate the equatorial heat to an equality with that of O Biirespec 
present temperate zones. At the other planets a proportionate add Dinos 
tion or subtraction would be attended with proportionate effects. Tp Howey 
inquire now into the physical arrangements on Jupiter; telescoP” Biirepreg 
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observations prove that the light from him is mostly reflected 
cloud-like masses above his surface, the intensity of the whiteness 
this light exceeding that reflected from any known opaque substanes 
and being far greater than that thrown off from an equal area of nef 
fallen snow, and fourteen times greater from any given space sli 
that from av equal surface on the full moon. If these masses sho 

be proved to be clouds they would afford unmistakable evidence of an at 
mosphere, though the depth would still remain unsettled. On both “a 
points, however, there is very satisfactory evidence. For, from the 


that the dark Hnes in the solar spectrum inercase as the sun's altitut 
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My-ssens, and his rays consequently traverse greater lengths of atmo- 
Mesphere, a0 element has been obtained which serves as a standard 
Bivhereby to judge of the existence of atmospheres around other 
Bp) lancts. Many observers have decisively settled this point with 
Meregard to Jupiter, Saturn, and other members of the solar system. 
Beyor, by comparing the spectra of the Moon and Jupiter when at the 
B me altitude, and when therefore the light reflected from them was 
Bunder precisely similar atmospheric conditions, bands were present in 
Mihe former which were not found in the latter, and which were due 


Bihcrefore to some modification before reaching our atmosphere. 


1000 


The drawing which, through the kindness of Mr. Huggins, we are 
able to give, demonstrates this even more satisfactorily, for, in the ob- 
ervation of which it is the result, the spectrum of Jupiter was seen in 
idirect contact with that of the sky, and the lines in both were seen to 
be exactly coincident. The comparison in this case was rendered pos- 
ible by the slit in the spectroscope being greater than the telescopic 
ee of the planet, and by there being just enough light left after 
_ on had gone down to form a visible spectrum of the sky, which 
om ore Was directly superposed on that of Jupiter. Though co-inci- 
oe mee the lines will be seen to vary somewhat in intensity, 
and 833 being less intense in Jupiter's spectrum, while 
™ at Y14 are stronger. The coincidence probably shows, as Mr. 
| — ~ Dr, Miller remark, that the planct’s atmosphere, with 
: mi . some of its elements at least, is similar to ours. Other 
3 — present, but were too faint to be represented. Many more, 
am os been given by Father Secchi, some of which have no 
| ntatives among lines due to our atmosphere, while one of those 


ony coincident is always found to prevail during foggy 


Vapours which produce these atmospheric lines in the solar 
terrestria] Po principally found in the lower and denser parts of the 
Jupiter are mosphere, while the parts corresponding to these on 
8 before ¢ os traversed by the light, forming his spectrum, which, 
face, a 18 reflected from cloud-like masses above the sur- 
Well-matked Tree if there is an atmosphere dense enough to give such 

TOL, 1 ines above these clouds (as we shall show them to be), 


c 
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that beneath them must be much denser; still, the whole mnch 
than ours. The effect of such an arrangement in elevating the guna 
temperature has been already pointed out. The position, form, gy 
movements of the planet’s clouds were admirably seen by Prof,(}) 
Smyth, under the fine atmospheric conditions afforded by an dlemiig 
of 11,000 ft. on the Peak of Teneriffe. “ There,” he remarks, “the ng 
streaky bands which cross his disc become resolved in the : 
under high powers into regions of cloud. The brighter spaces ya 
the clouds, and their forms were as characteristically marked ani ve 
drifting along as evidently under the influence of a rotation wins 
the cumuli and cumulo-strati, which the terrestrial N.E. curaty 
at that moment bringing past Teneriffe under our feet—while inaii. 
tion there were minute changes in the relative positions and form ¢ 
the vaporous masses in either hemisphere, indicating as well them 
sence of wind as the ephemeral nature of mist. Far more strikiy 
however, was the testimony borne by the more constant form oft 
clouds seen best towards the equatorial parts of the planets. Atti 
tract one could not gaze long without acquiring the impressind 
looking at a windy sky; the whole zone of vapour seemed to ki 
motion, while from its ragged edge portions were torn off and ve 
driving along, some of them rolling over and over, and others pills 
out in length.” 

A better description of a clouded terrestrial sky could scarceyh 
given. One very suggestive feature was noticed clearly by fw 
Smyth, namely, that the comparative calmness in the equatorial 
gion which has been so often observed, and which as he remuli 
seemed more inclined to strati and cirro-strati than to the tempestii 
cumuli of the tropics, was not exactly coincident with the equit™ 
This is also evident in the beautiful drawing of Jupiter, by » 
De la Rue, which forms one of the illustrations to this pape, # 
“seems to require the operation of some such cause as makes : 
southern trades overbalance the northern ones on the Earth, # 
throw the zone of equatorial calm into northern latitudes, namely, 
unequal distribution of land and sea surface in the two hemisph™ 
Besides the appearances above described, which are the ordinaty a 
there are cthers at times indicating greater periodical chang’, 
as large black tracts, numerous glistening spots, &c. 

In the conditions of Jupiter thus far ascertained, in many ~~ 
so analogous to those which prevail on the Earth, none appel" 
are inimical to life—none, indeed, wider than are known 1 ent 
it within their limits. The increased weight of bodies on lis . 
owing to his greater attraction, when subjected to the reducto 
to his larger radius, less specific gravity, and increased 0 ri 
force (which last is sixty-three times as great as the Earth’s), 
less than two-and-a-half times what it is on our planet, 4 - 
scarcely without parallel in cases of living animals possessi0g™™ 
equal muscular power. 

The very small angle of 1° 18’ 52” which the planet's orb! 
with the ecliptic, combines with his dense and vaporous are 
produce a considerable equality of climate on all parts of the 
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Pho quantity of solar light at the outside of the Jovian atmosphere, 
bough but in the proportion of 1 to 27 of that immediately outside 
M ours, would yet, even after allowing for great diminution before 
aching the surface, be much more than is required by many terres- 
bial animals and plants. The reflection from his four moons, too, 

must at least make some small compensation, if any deficiency of 
rect solar light exist. Of this, however, there is no certainty, 
xeause the amount which reaches the planet itself depends on the 
porptive and other qualities of the media through which the rays 
ass to it—qualities which differ entirely in their effects on rays of 
ifferent periods of vibration. Both of these truths are well shown in 
he Rarth’s case, as by far the larger portion of solar rays is absorbed 
fore its surface is reached, but in different proportion, according to 


rs heir refrangibility and to the prevalence of certain atmospheric con- 
tituents; aqueous vapour and carbonic acid gas, for instance, being 


most completely diactinic, i.e. penetrable by the more refrangible 
Rys, while they hinder the passage of thermic ones.* And very 
cently it has been even proved that, under special circumstariccs, 
bstances may absorb non-visual rays and give them out again trans- 
puted into visual ones.f Still, as no modification of any of the kinds 


oe udicated can be proved .to exist; that the planect’s atmosphere does 
sly pier in absorptive capacity in some way, is all that can at present be 
| d, this difference being clearly indicated by the spectroscope. Of 
ial ie planets beyond Saturn very little is known; but if we can sce 
vat udications of a specific adaptation up to the extreme point cognizable, 


t is fair to presume that it extends further and involves the entire 
eres. These indications are not wanting with respect to Saturn. 


vi ; . has belts which are sometimes almost as distinct as those on 
oa upiter, and obviously arise from a similar cause, namely, the combi- 
Of some external. influence with the planet’s rotation. There 
}, we “over, independent proofs of an atmosphere by the spectro- 
Jy, wope. The most wonderful feature connected with him, however, is 


bers” a — of rings, which, says Sir J. Herschel, “ must present a 
% - cent spectacle, as vast arches spanning the sky from horizon to 

, a . vr to the inhabitants, if there be any. How far they, with the 
ht satellites, make up by their reflection for any diminution of 


eset pad light cannot be said; but that they possess great, though 
wid ates orm reflective power, observations prove. A striking analogy 
whi to Mars in the presence of a space around each 
fit >”), -- Varies in extent and brilliancy according to the seasons of 


ops year. Whether this results from the formation and 

snow, or the accumulation of clouds, it would seem equally 

a They Frege respects all the exterior planets resemble each other. 

08 on satel; rge, of low specific gravity, accompanied by more than 
te, and have a nearly equal revolution, and but small incli- 


pull and orbital excentricity ; so that, except as they are differently 
| 

Dr. Miller in Journ, Chem. Soe.’ 
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affected by their different distances from the sun, any conclais 
arrived at concerning one of them would be equally applicable 4 
rest. With respect to heat, there seems clear evidence of a compay 
tion for diminished solar radiation. The same cannot, however, a ¥ 
be certainly said of light. But even on the ordinary law of rdistig 
and not considering the small but appreciable effect from the fe 
if not more, moons of Uranus, and the two of Neptune, the amout¢ 
light at the distance of the latter must be far beyond the limits q. 
joyed by many terrestrial creatures. The light from brightest ~. 
shine has been calculated by Wollaston to be equal at the Earth; 
805,072 full moons, and as Neptune is thirty times more distant the 
it from the sun, he would receive sjoth the amount, or an equiva 
to that of 890 full moons, if his atmosphere exerted the sams 
sorptive effect as ours. The average day of the exterior planets ist 
hours, their years varying in length from nearly 12 of ours on Jui 
to 164% on Neptune. The specific gravity, compared with that dt 
Earth, varies from +24 for Jupiter to 14 for Saturn. 

Between Mars and Jupiter are from 75 to 80 small planets, 
which more is unknown than known. We will merely observe ti 
their aggregate mass is much smaller than their number would 
to imply, as Le Verrier concludes, from its producing no percepiil 
variation in the heliocentric longitude of the perihelion of Marth 
it cannot equal one-third that of the Earth.* 

On summing up this subject we find that on our own planet ey 
element, every region, and nearly every foot of space swarms Wi 
living creatures possessing an endless diversity of organization tos 
an endless variety of condition ; that throughout all geologi ¥ 
“the systems of life have been varied from time to time, but mt 
extinguished ;” that from microscopic creatures only the millioth 
an inch to the immense Dinotherium giganteum, or the Megalosit™ 
seventy fect long, there has been every gradation of size ; that bey 
our planet there are evidences of adaptation, first on one and tha , 
another member of the series to which it belongs, of a character s* 
as to render them probably habitable; that, furthermore, there # 
indications of a great number of such series in the existence of be 
resembling the sun as independent sources of light, heat, and chen 
and attractive power, and, like him, abounding in elements whit 
under the influence of these forces, seem specially susceptible & 
ministering to the organization of living creatures; that many of th 
greatly surpass our own sun in some of these qualities, the Mf 
being so intense as to penctrate to the base of our atmosphere, ™ 
themselves are often so distant as to afford no sensible parallar, 
one of them at least is ascertainably of a much greater mass ;f ‘I 
lastly, that their great distances from him and from one another ye 
be explicable on the supposition that they had secondary ays? | 
revolving round them, which these distances preserved from d 


* «Month. Not. Astro. Soe. for 1853 to 1855,’ p. 63. aut 
t The binary system, 70 Ophiuchi, is said by Sir J. Herschel on the 
of M. Kriiger to be 3,', times the mass of the Sun. 
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ive perturbation. And in the face of all this it seems to require a 
great strain, from the effect of which the mind instantly recovers when 
the force is removed, to think that throughout all space life can be ab- 


wlutely limited to one small globe. 


PREHISTORIC RECORDS. 
By the Rev. C. W. Kerr, M.A. 


Ix order to arrive at a knowledge of the condition of men in the early 
period to which we refer under the term Prehistoric, we have two 
sources of information— the one consisting of the relics of their 
arms, ornaments, utensils, habitations, and burying-places, raw mate- 
rials, manufactures, and even bones, especially skulls, found in various 
places, in Kitchen-middens, Lake-dwellings, Burial-kists, and Barrows 
Tumuli; the other being the traces in language of inventions, arts, 
pursuits, or possessions, which a diligent comparison of connected 
families of tongues leaves as a common residuum, and which, added 
o the comparison of mythology and law, go to make up the subject- 
matter of the now extensive science of Comparative Philology. Com- 
parative Philology and Archeology, therefore, form the basis of the 
following paper. 
The Prehistoric Age consisted of many periods of various, and, 
it present, of unknown duration. The principal of these may be 
amanged in the following manner :—The Aryan Age, when almost all 
he nations which are now settled over the broad face of Europe, in 
ndia, and through a large portion of the intervening tracts, formed 
ne family, and dwelt in one small region somewhere between the 
aspian Sea and the Himalayas: the Age of the Dispersion, which 
lasted whilst the scattered tribes roamed about the world in search of 
pte habitations where they have since dwelt; the Age of Stone, when 
ome early wanderers from the outskirts of the main portion of the 
tation having lost in their nomad life many of the arts which they 
— in the cradle-land of their race, or, more probably, some 
a pushed forward by the advancing tribes of the Aryans, 
oy gee habitations somewhat fixed, employing the rudest and 
™, est of all materials—stone, for the production of nearly all their 
mm even their domestic utensils; the Age of Bronze, when 
ittrodn ee arts revived or were discovered anew, or perhaps even 
a new race, and an era of greater elegance and refinement 
of this a roke upon the benighted intellects of the early inhabitants 
rine eR nnenmouring countries ; and, lastly, the Age of Iron, which 
oad ‘ period of which we have some documentary account. 
oh here guard against an ambiguity in the word age. By this 
thous A agen so much a fixed period of time, as a condition 
ae ebehi, a nation has passed. Most of the nations of Europe, 
y of the whole world, have traversed these five ‘stages, 
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but as the History of the Jews begins at a much earlier date dy 
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the History of Rome, and the History of England succeeds 
a lapse of some hundreds of years, so it is scarcely possi 
say that a Prehistoric Age of the Jews ever existed, whilst ty 
of the South and of the North of Europe, of the Roman aj, 
Teuton, extended to very different dates in the world’s his 
Other ages, too, besides those mentioned above will be refered ; 
such as the age ofa particular kind of dwelling or mode of life «} 
may be, of a peculiar character of Flora in certain countries; we dd 
have to speak of the periods of the Lake-Dwellings, the Kitch 
middens, the Fir, the Oak, and the Beech; but these are neithery, 


extensive with the former, nor can they altogether be separated fall g 
them. With regard to these latter, we may say at once that SIN diy 
Charles Lyell,* on the authority of the Danish antiquaries, mii of; 


the Stone Age extend throughout that of the Scotch Fir (Pinus syle 
tris) into that of the Oak, with which that of the Alder Birch (Bei eye 


verrucosa) flourished. The Bronze Age takes the remainder f hii — 
Oak, whilst the Iron corresponds nearly with that of the Dri tio 
Again, some of these different ages may be contemporaneou-iiim lik 


Bronze Age in Britain might have existed at the same time as an Wi ob; 
Age in Italy,t and probably an early Stone Age lasted in Brit the 
whilst the Aryans still remained in their Asiatic home. 7 baa 

It would be impossible, in the space allotted to the present arith 
to give anything like a full account of the mode of procedure by wit lar 
comparative philologists have arrived at a tolerably sure ot} 
the condition of the Aryant race before it was dispersed over LOIRE we 
and Europe. Comparative Philology reveals to us much conceiiS an 
our ancestors. When we find words evidently common to all #3 in 
nations descended from our forefathers, we can safely predicate SHR Pi 
the idea represented by that word was known before the Dispersia 3M th 

Thus, if we observe that the Roman languages all contain sini an 
names for many inventions and appliances of civilized life, we mip 
deduce, even if we did not know it from other sources, that 
Romans were acquainted with these inventions, and the eemasy .. 
the appliances. In a similar way, many facts concerning the com*EES ay 
ancestors of the Scandinavian and Hindoo may be deduced fon Wa an 
number of words possessed in common by their descendants. ln " 
same way, the particular characters of any class of words will gt" », 
a clue to the history of a nation. If, for instance, the words refer Sa 
to a particular branch of art or manufacture have all a foreign (PRS tt 


* + Antiquity of Man,’ chap. i and ii. +o tl 

+ A Roman historian (Polybius, I believe) speaks of the Gauls, In 6 ® 
during one of their early raids in Italy, straightening their swords by i 
on them after a blow. ee 

t The word Aryan has now been generally adopted to signify of 
which F. Schegel, in the early dawn of this science, gave the name 
Germanic, which was afterwards extended to Indo-European. ery al 
the native names respectively of Ireland and Persia, contain the root or sit 
Aryan, which is said to signify noble, and which is connected with t an 
diffused root AK to plough, from which we get the verb and the words eal, 
arable, oar, &c., &e. 
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we may well deduce that art or manufacture was imported from the 
® people whose words have been adopted to convey the idea repre- 
B conted, Several instances of this may be noticed, both known histo- 
§ ically to have actually taken place, and also plainly deducible without 
| such historical data.* 
Asin the languages of which we know the history we can confirm 
Sour knowledge by the testimony of words, so a comparison of the 
language, mythology, and law of the nations of the Indo-European 
or Aryan race has brought us conclusive evidence of which we may 
S be sure that the general outline is true, though we may not be able to 
® {llin the picture so thoroughly as we should wish. We find that at 
atime when this ancient nation dwelt in its first abiding-place, it was 
| livided into divers tribes speaking various dialects; that it was first 
ofall separated into two main streams—a northern and a southern ; 
that as time went on, some overwhelming necessity, probably that which 
ever had and still has such an influence on the migrations of men 
—the desire of food — drove these tribes forward in various direc- 
tions and at various times, now side by side, now chasing one another, 
like waves on the ocean—at one time parted by some insuperable 
S obstacle, and anon reuniting with the clash of contending force, and 
then together again sweeping forward with increased energy over all 
barriers placed to oppose it. 
But we want to see these nations as they once dwelt in their cradle- 
§ land.t Essentially pastoral, they differed at first but little from that 
other great race the Semitic, whose greatest leader had already passed 
westward over the river Euphrates. But, unlike him and his descend- 
ants for many generations, they were not nomadic. They dwelt not 
pm the black tents of the Arab Sheik, Abraham the Hebrew, the 
Passer-over ; but like him they possessed their flocks and herds, 
their sheep and goats, their oxen and horses,t their dogs, pigs, geese, 
and fowls.§ Their cattle, their chief wealth and sole standard of 


a. In this way the English names of many ecclesiastical services, garments, 
iues, &e., are of such Latin origin (or in some cases, Latinized-Greek form), that 
| ome but remember that we owe our Christianity chiefly to St. Augustine 
and his Roman monks. Again, our military terms, as far as the words are 
ancient (many of the modern introductions are Italian or French, the former 
— to the bands of Italian mercenaries that overran Europe in the Middle 
Pen, the — to our wars with France) are mostly derived from the Norman 
pe pel a naval terms are of Scandinavian origin, whilst the terms of peaceful 
thin ree aig employments are mostly Anglo-Saxon. In Latin we see some- 
at ear In the fact that most agricultural terms are nearly allied to the 

B the ay ust the derivations of the military terms are harder to trace, pointing to 
ibes, Lepessent , that the ancestors of the Romans were descended from two 
Hell € conquering and dominant one not being so closely allied to the 
enes, a8 the conquered and industrious class. 


t The results given in th te 
Maury’s ‘Histoire 8! n these sections are principally taken from L. F. A. 


des Religions de la Grétce Antique,’ Mommsen’s ‘History of 
A. Pictet’s ‘ Aryas Primitifs.’ 
Oe Jews were forbidden to use horses, and seem to have had none until 


omon’s reign, The Arab 
E tiding only on camels, rabs, too, are represented on the Nineveh sculptures as 


§ Geoffroi St. Hilai 
of these thi terlive _ says that there are forty species of domesticated animals, 


e to be found in Europe, of which again thirty-one have 
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value (pecunia and fee), roamed not from pasture to pasture, but ye, fee 
protected by stables and enclosures. The rites of hospitality , i 
quired the fatted calf for the stranger. The vine* had flourish 
since the days of Noah. On the daughterst of the tribe devolved ty 
duty of milking and churning ; and the products of their industry yij 
flesh of the flock, which they could season with salt, formed the stu 
food of all classes, though barley, and perhaps other kinds of cn, 7 
and some vegetables, were not unknown. A little later, when th 7 
North parted from the South,{ the plough was introduced, the on Je 
were yoked to it, and agriculture began to advance. The life was » 
longer exclusively pastoral; they sowed different sorts of gir 
cultivated vegetables, planted the vine, pressed the olive in onder 
extract the oil: hence instruments had to be made, trades arom, 
division of labour was begun. The carpenter had his knife, hatch, 
auger, hammer, perhaps even a saw, but we know not of what mie 
rial—stone, bronze, or iron. The distinction between these late 
metals is not clear, but they possessed others—gold, silver, and tu, 
from all of which objects of finery were fashioned. Bronze was hu. 
dened by hammering and tempering; it was sharpened ; and am 
formed of it could be furbished; in working it the forge with kt 
lows, pincers, hammer, anvil, were put in requisition. 

By their knowledge of corn, as an edible product, they esteaml 
themselves advanced in civilization far above the barbarians, whi 
they supposed, existed on acorns and beech-nuts. Spinning al 
weaving wool and hemp and flax, were practised ; needles and 
were not unknown. The art of the potter was developed m mul} 
directions, and his productions took their place beside the atid 
of wood and stone in the dwellings of these shepherds. : 

They did not dwell in tents like Arabs, nor in waggols lik 
Seythians, but how their dwellings were constructed we know 10 
though that they were not the mere huts of savages, we may jude 
from the fact that they knew of doors, openings for windows, domes 
hearths, and separate chambers for sleeping. These dwellings wit 
their stables and enclosures, generally it is supposed stood alone, bn 
villages, and eyen small towns encircled by a wall, were occasioni') 
to be found. What the ordinary dress of that period might be 
cannot tell, but we may well suppose that the golden finger 
tores, bracelets, and ncck-rings of a later time, were preserved from 
these early days, being less destructible than many more ™ 
articles, and taking considerable time to acquire in the punabers 


their original habitat either jn Central Asia, the Eastern coast of Africa, a” 
the shores of the Mediterranean in Southern Europe. 

* The Hebrew word for wine. ]’’ is closely allied to the Aryan-root of I ; 
vinum, wine. Sans. véna beloved, used in the Vedas for the ambrosial “ " 
yet no philosophic attempt has been made to eompare the Semitic wi 
Aryan roots, 

+ Daughter, Sans. duhitar, the milkmaid. See M. Miiller, in ‘Oxford Ess) 
1856.’ 

t The words now have their roots only in Sanserit, the entire words 
common to the northern nations of the Aryan family alone. 
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© and with the amount of elaborate ornamentation that we find at a 
later date 


The sole wealth of this pastoral people consisted of cattle and 


| slaves, with the few simple utensils referred to above; raids, we may 
S well imagine, were not more uncommon than we find them at later 
| periods, and accordingly we find that military terms are widely 
+ diffused. The warrior was armed with the lance, the javelin, the bow- 
> and-arrow, sword, mace, battle-axe, perhaps the sling. He defended 
© himself with a shield, but we cannot trace other defensive armour. 
) Horses were yoked to chariots, but do not seem to have been used for 


riding. In fact, riding was an accomplishment acquired about the 
time of the early settlements in Europe, but shortly before we come 


| tosome trace of actual history. Instruments of music gave signals of 
» war and encouraged the combatants. Little, probably, was known of 


' navigation before the arrival of the nations at the Caspian, or even at 
B the Black Sea or Hellespont. 


Family ties were recognized and respected in this early condition 
of ourrace. The ceremonials common at marriage-festivals prove the 


| importance attached to that event. Brothers, sisters, uncles, aunts, 


nephews, nieces, son-in-law, daughter-in-law, brother-in-law, and 


| sister-in-law, each had their names and their position. Families in- 
| creased into clans, and clans into tribes. The father developed into 


the chieftain ; the chieftain into the war leader,—the king ; and the 


» heads of families into elders and senators; but the rights of the 
| younger men, freemen and not slaves, were respected. Territorial 
| possessions were fixed and bounded, property descended by inherit- 


ance; buying, selling, and exchange, were resorted to. Nor had life 


: only a serious aspect. Besides the amusements of the chase, these 


early peoples cultivated music, dancing, poetry. The reed-flute and a 


were the pastimes of the chiefs. 
Of their religious feelings itis more difficult to speak. They 
seem to have recognized the soul as something to be distinguished 


q stringed instrument were addgd to their martial music. Dice, and 
| Possibly some game like draug 


| from the mere breath of life. They had terms to express knowledge, 


will, memory, thought, and these abstract words were removed from 
their original concrete signification. It is clear that all abstract terms 
are derivable from sensuous ideas, but this step of derivation was 
inade by the early Aryans. In their early realization of the abstract, 
no nation approached this race so early destined to be vigorous in 

philosophic culture and penetration. 
e. decimal system of notation, founded probably, as amongst most 
er races, On numeration by the fingers, was current before the Dis- 
we The year consisted of 360 days, and was divided by the 
re open of the moon. The Great Bear* had received its name, 
ough planets were not as yet distinguished from fixed stars. By the 
ren ati souls were conducted to the sky. A tradition of a deluge 
estroyed the human race was handed down, but their religion 
ome a polytheism, a worshipping of the powers of nature per- 


Max Miiller’s ‘ Lectures on the Science of Language,’ 2nd series, p. 361. 


_ 
| 
| ‘ 
= 
0, ; 
if 
] 2 
J 
\3 
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sonified, still with a grand underlying belief in* one controlling Deity 
God of gods and Lord of lords. | 

Such were the Aryans, as far as we can picture them to oursdy, 
from the remains of their language. In such a sketch ag this, boy. 
ever, we must guard ourselves against two sources of error: the One, 
that the absence of words representing ideas necessarily implies tl 
absence of the idea; the other, that the presence of the same worl 
distinct branches necessarily implies the knowledge of the thing rem. 
sented in the race before these branches were separated. In th 
former case it must happen occasionally that amid the phone 
attrition of ages, sounds have altered or become obsolete, so that but 
one tongue has retained any trace of the original denomination, h 
sides we have every reason to believe that in ancient tongues the 
were many words distinguished by shades of meaning no longer recy. 
nized, as in the case of the list of terms to designate the carving d 
various birds and animals as given by Lady Juliana Berners, most ¢ 
which terms, though in use in the Fifteenth Century, have now becom 
extinct. In various dialects one of these expressions might be usel 
designate the whole; in another, another. We should, in both thes 
cases, have no basis for comparison, and though we could not be sm 
that the idea existed, we should have no right to say that it hada 
existed. On the other hand, where the word does occur in difierett 
languages we must ever guard against the possible introduction of th 
word into the one language from the other. Thus, in the Keltic al 
English (both Anglo-Saxon and Romance) there are many words whid 
ardent Keltic scholars would fain claim as the inheritance of ther 
favourite race, bestowed by them upon the intruders on their lat 
whilst Teutonic philologers, disdaining the elder race, sweep all mo 
their own net. Too substantial a fabric, then, must not be built ua 
such doubtful foundations until we spread a wider surface to supp 
the superincumbent mass. Here Archeology comes in, and togethet 
with tradition, scraps of History, and other relics of a forgotten world 
helps us to shore up a tolerably substantial framework under which t 
collect, arrange, and turn to account the knowledge we may glean fru 
all these quarters. 

Of the Age of the Dispersion we know at present scarcely aj 
thing. A scattering of the nations must have taken place, becil® 
they were once united, and we now find them separated. We ™) 
imagine that hunger, the love of adventure, or the curse of Babel 
drove them forth. Too narrow a country, a desire to see what mi 
beyond their own happy valley, disagreement and misunderstanding 
with their neighbours, are all motive powers, potent in those days® 
they have been since. At some future stage in the history of sci 
it may be possible to trace to a certain extent their wanderings, 20¥™ 
tirely shut out from our ken. All we know as yet is, that the ancestor 
of Greek and Roman remained united after they had broken off “ 
the original stock; that the Keltic wave preceded the Teuton oh 
Gaul, Britain, portions of Spain, and Italy, whence it sem 


* Max Miiller’s ‘ Lectures,’ 2nd series, lect. 10. 
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armies to conquer Italy, Greece, and even Asia Minor; that the 
Teutonic, both Low and High German, traversed some portion of the 
road incommon with the Scandinavian ; that they then parted to meet 
at a future period, and to make this island their battle-field. Com- 

rative Philology, one of the newest of the sciences, has told us much 
ofanolder age. Archeology, a very old study, has only of late revealed 
much that is new to us about a later period, perhaps some new science 
yet to be discovered, or at all events perfected, will tell us more of 
this transition state. 

We must now leave for a time the Aryans as we have found them 
amidst the diversified country of West Central Asia. The successive 
migrations of nations have already more than once been compared to 
oceanic waves. Such a wave seems traceable previous to the dispersion 
of the Northern Aryans. Here and there on the coasts of Europe on 
narrow spits of land, defended by mountain ranges or by almost 
impenetrable cold, are to be found remnants of a race, once, it may be 
believed, numerous, now almost extinct. The Basques in Spain, and 
the Lapps* in Scandinavia, are supposed to be the last survivors of a 
family of nations that spread not only over those peninsulas, but over 
Denmark and these Islands, if not over almost the whole of Western 
Europe. Whether even they were the earliest human inhabitants of 
Great Britain is still a moot question. 

_ The Stone Age is the earliest of which we have any remains, either 
im these islands or in Scandinavia. If any of the people of this 
period belonged to the Aryan family, during their wanderings from 
Central Asia our predecessors had lost most of the arts acquired 
during a settlement for some time in a’country possessing a diversified 
surface and various capabilities. The period of which we are now 
speaking has been identified with that of the pine forests of Denmark, 
amid which the Scotch fir, now no longer known in that country, 
raised its massive head. No such peculiarity is known to have existed 
in the Flora of Great Britain, but many a wild beast, now unknown to 
us, Some even extinct or verging on extinction, roamed through the 
forests as yet untouched by the axe of the woodman, sank into quag- 
mires that never quivered beneath the footstep of man fearful of 
nature's wonders, or made its home in the cave that served for a dwell- 
ing-place, or the model of a dwelling-place to the biped, whose nature 
He but little raised above his quadruped competitors in the struggle 
or life. Traces of many of these extinct animals existed down to 


quite modern times. Many an animal has died out within historic 


times, and many more in the long ages that preceded this. Such a 


change as the introduction of man must have had an immense effect 
upon the brute creation. 


As late as in the time of David the First of Scotland, beaver skins 


x I 
nected on not whether the Esquimaux are supposed to be ethnically con- 


our pred he Lapps and Finns, but many of the peculiarities of the earliest of 
tribes, 8 pigs have been compared to the present habits of these remarkable 
is that th one of the motives put forward as a reason for research in Arctic regions 
€ habits of the people to be discovered there would probably throw much 


bht on the condition and mode of life of our own remote ancestors. 


- 


a 
q 
a 
“ad 
* 
> 
4 
d 
> 
. 


246 Original Articles. [Apri 
formed articles of commerce ; wolves were not exterminated till af: 
Alfred’s reign in the more civilized portion of the island, and at hi; 7 

early time we find, besides all the still-existing deer and boar (th . = 
wild beasts par excellence, the Greek Oj and ¢gyp, Lat. fera), ty i 
great fossil elk, the reindeer, the goat, three kinds of wild oxen, the fie roe 
auroch, or European bison, the brown bear, and the cave by, 7 KE 
Fiercer and more formidable than these again were the hyems, 7 
rhinoceros, an elephant or two, it is said a mammoth, even a mastoln, 
a tiger, and another beast of the same family, larger and mor te ~ 
rible.* These had to be contended with by the early inhabitants of ths [ee . 
island ; these they subdued, and in many cases devoured. But thou 


such a diversity of animals stocked the land, food was not too pla. rs 
tiful. Either man feared to taste the unknown flesh of many of thee J 4, 
quadrupeds, or he was unable frequently to master the larger orth 7 rb 
fiercer among them, with the ill-made and clumsy weapons he tha 
possessed, | 
A mere taste for shell-fish would scarcely explain the large heaps 7 
of their remains, principally those of periwinkles, but also whels, Hy 4, 
oysters, and scollops, that have been found in many parts of Scotland, hol 
the Orkneys, Denmark, Scandinavia, and even the American cou, J ¢.. 
did we not remember that flint-tipped arrows and stone axes and han- den 
mers would avail to kill but few deer, wild oxen, or wild hos, Re , 
whilst sheep were scarce, and whales but seldom floundered into creeks Hj, 
or bays where they could be despatched by navigators of single-tre HR ,, 
canoes (Einbiium), fashioned by stone axe and hollowed by ix HR ,,, 
Wretched must have been the condition of these makers of the kitcha- i ,, 
middens (Kjickkenmoeddinger), only to be compared in poverty, in, 
though contrasting grandly in endurance, with the grub-eating savags HR ¢}, 
of Australia. 
There is a great interval between the chipped flints fod" FR ty 
earliest. strata and the ground and polished celt or delicately-fom! FR ys 
arrowhead (compare Figures 6 and 7 with 1 and 2) ; besides two dis = 
tinct modes of burial, both evidently belong to the Stone Age; aud all 
Dr. D. Wilson} thinks, that he finds traces of an earlier race, who W 
long, narrow, boat-shaped skulls denote a lower grade of civilizatol s] 
concurrent with these rougher implements. To these people he Wo in 
attribute all the oldest and roughest remains of the Stone Age. The le 
editorst of the ‘ Crania Britannica,’ on the other hand, see no distin th 
tion so decided as to warrant division of this kind from the small | 
amount of data as yet acquired. Where such authorities disagtee, ! te 
is not for us to decide; at the same time, we cannot help thinking d 
that the learned editors of the last-mentioned work have furnishel bi 
almost evidence enough to confirm Dr. Wilson’s theory, whilst ™ Z 
0 
* «Tn this island, anterior to the deposition of the drift, there was asso d 
with the great extinct tiger, bear, and hyzena of the caves in the destructive ti ; 
of controlling the uumbers of the richly-developed order of the herbivor™ 
mammalia, a feline animal (the Machairodus latideus) as large as the tiger, " . 
to judge by its instruments of destruction, of greater ferocity.” —Owe § Bri ‘ 


Fossil Animals,’ p.179. vis 
t Prehistoric Annals © Scotland. t Messrs, J. Thurnam and J. D. Da 
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> snerease of skill in manufacturing stone implements would serve 
to confirm whatever evidence there might be. Of one fact there is 
but little doubt, that some of our predecessors in this island had a 
practice still common amongst some of the tribes of North America, 
viz, that of flattening the skulls of their children by compression 
during infancy. 

There is, then, still something to be done in clearing up the early 
ethnology of this country. It seems clear, however, that some race, 
probably Turanian, dwelt here before the Kelts landed on these shores, 
but whether this previous race had themselves crossed the Straits of 
Dover or had migrated before the sea broke through to separate us 
from some of the turmoil of Continental strife, as has been adduced from 
the Flora of the period ; or, again, whether they had been anticipated 
by an earlier race—that race which left its flint weapons at Hoxne, 
dwelt in numbers about Bedford, with a stone killed an elephant, 
where Gray’s Inn Lane now stands, and dwelt in caves at Brixham,— 
we are not as yet in a position to state with certainty. 

But to turn from the people to the remains of their productions : 
the earliest dwellings of all seem to have been natural caves; then 
holes artificially made ; next after these, and in imitation of them, we 
fnd in Scotland underground dwelling-places formed of large unhewn 
stones without cement of any kind ; these are called weems, from the 
Gaelic uamha, a cave. They sometimes consist of several apartments, 
being as much as 30 feet in length, and were evidently long. dwelt in, 
from the amount of ashes and other remains left in them. They were 
roofed by causing large stones to rest on the sides, so as to lap over 
from the centre; and again, others were caused to project farther 
inwards, until they were sufficiently near for a single flag to bridge 
the interval. No nearer approach to the arch was attempted. Near 
many of these weems have been found circles of stone of some 
two or three feet in height, accompanied by stakes of hazel, probably 
used as the summer dwelling-places of the inhabitants of the subterra- 
nean cells during that portion of the year when the climate would 
ullow them to escape the darkness, smoke, and listlessness below. 
Whether these circles were protections to tents or the outer rim of a 
Species of wigwam, cannot now be determined; but we may well 
Tmagine the joy with which the cave-dwellers would leave their sun- 
C88, miserable holes for the upper air as soon as the climate permitted 
them to enjoy fresher air and more room. 

But among habitations the Lake-dwellings (in German, Pfahlbau- 
_ pileworks) are perhaps the most interesting. The remarkably 
i winter of 1853-4 caused the lakes of Switzerland to sink far 

“ow their usual level. Some of the inhabitants of Meilen, on Lake 

ry heey advantage of this circumstance to enclose a portion 
doin usually covered by the lake, but now left dry. In so 
al used the earth on the inside of the boundary to make the 
pa ent. In the soil thus used, they soon noticed the remains 
tack antiquities of some early race. This drew the attention of 
earned men* to the spot, and in consequence of this, to like 


* 
M. Aeppli was the first who recognized the value of these discoveries. 
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remains in other lakes where similar dwellings were soon discover 
These habitations beginning with the earliest portions of the Sto 
Age extend to the time of the Father of History in Greece, and ey 
down to historieal times in Switzerland. 

Herodotus* speaks of a race of Thracians who dwelt on lak 
Prasias,f who lived in huts constructed on platforms on the lak« 
These platforms were originally constructed by the united labow ¢ 
the community, but that after this every man on taking a fresh wif 
(and polygamy was common), was compelled to add three piles to th 
common stock. The labour of cutting, pointing, and then driving 
these piles, which are mostly of fir, but also of oak, birch, and aspe, 
when only stone axes could be used, must have been enormous. YW 
find that at this early period the piles were small, not being mor 
than 3 to 9 inches in diameter, but from 15 to 30 feet long, since the 
spot was usually so chosen that the water was about 20 feet deep. At 
Wangen alone upwards of 40,000 piles have been found. 

In Switzerland, M. Troyon { says the piles were usually 
parallel to the shore at a distance of from 100 to 300 feet, and from ox 
to two feet apart. On this common platform were constructed circular 
huts of wood, interlaced with branches and daubed with mud. Per 
tions of this daubing, burnt probably in the destruction of the dwell 
ings (nearly all these habitations seemed to have perished by fire 
have been found at the bottom of the lakes. ‘The curve that thes 
pieces of burnt clay give would require a diameter of from 10 tol! 
feet. Allowing a diameter of 15 feet, and as much space for means dl 
communication as for dwellings, the platform at Morges on the Lake 
of Geneva, which is about 1,200 feet long by 150 broad, would hare 
held 316 huts, and these, with an average of four inhabitants to eat 
hut, would give a population of 1,264. Asimilar calculation for the 
Lake of Neuchatel would have afforded security to 5,000 peopl, i 
whilst the whole of Western Switzerland would have contained Jie 
upwards of 30,000 during the Stone Age, and more than 40,000 in th J 
Bronze Period. Beneath his dwelling each man had a trap-doo, 
ji through which, says Herodotus of the race of whom he spoke, it Ws 

| only necessary to thrust a basket and leave it for a short period, whet 
i) it might be taken up full of fish. Fishermen say, that shade 1 ® 


NEB 


; grateful to these creatures that this is quite possible, but it sou 
t rather like what our old author was told, than what he had sel 
i with his own eyes. Fortunately for us these trap-doors, or the inter 
stices of the beams, became the receptacles not only of a great d 

| that must have been considered rubbish, but of much also that 
nh valuable to the owners as well as to modern antiquaries. From the 
site of only one of these dwellings have been recovered not Jess that 
500 bronze hair-pins of an ornamental character, a fact that looks # 


* Book v. c. 16. de 

t+ Now Lake Takinos, in Turkey. It has been stated in the hey 0 
Instruction Publique,’ that the remains of these very dwellings have 
discovered by a M. Deville. | 


| 
t See Plate, and a translation of a paper by M. Troyon in the ‘ Ulster Journ 
of Archeology,’ vol. vii. 
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S ifthe hair they were intended to confine was often in a dishevelled 
condition. 
+ It is hard to imagine why people should have chosen such local- 
® ties as these lakes for their habitations. No doubt, safety, first from 

wild animals, and afterwards from their fellow-men, was one of the 
© primary reasons. Herodotus mentions that the Thracians, to whom 
© we referred above, remained safe from the attacks of the entire Per- 
© sian army. These men, however, dwelt far out into their lake. The 
| Swiss, on the other hand, seem never to have gone farther than three 
» hundred feet from the land, whilst their general distance was about 
© one hundred. This, however, would probably afford sufficient protec- 
© tion against flint-headed arrows or sling stones, though we could hardly 
} suppose it would have availed much against the fire-bearing arrows 
| such as the Persians could have used. In Syria certain Christians are 
F said to have escaped from the Mahomedans by living in such dwell- 
| ings Thus these platforms have been made use of down to late 
5 and historic times, and even in Switzerland fishing-huts constructed on 
; this principle, according to M. Keller, existed on the Limmat, near 
; Zurich, as late as the last century. 
| _ It is one of the customs of the day to compare the growth of 
| uations to the growth of the individual, to speak of the education of 
} arace as we should of the education of a child, and to talk of man- 
| kind as a body passing through all the stages that each member of the 
® Whole human family travels over. We all know how children delight 
} i water, how boating, swimming, and fishing form some of the especial 
| ‘musements of young people; may it not be that in the childhood of 
| tations, when the earth was young, and tribes wandered about in the 
; Wantonness and playfulness, and with not a little of petulant quarrel- 
5 ‘someness, of children, similar likings and tastes led these young 
| uations to choose a dwelling in the midst of the waters ? 
f _ In order that an idea may be formed of the numbers of these 
q Pfahlbauten, a list is subjoined of the principal lakes in Switzerland, 
» mwhich they have been found, with the numbers attached. It will 
: be seen that the surface of the country inhabited by the people of this 
p time lay in the richer, more fertile, and less rugged part of Switzer- 
we in @ line stretching across from north-east to south-west, and 
i to the north and west of the Bernese Oberland. In Lake Con- 
3 (Se ¢re been found 16 (all of the Stone Period only). Wangen 1 
4 tint ake Pfiffikon 2 (S, viz. at Robenhausen and Wauwyl), Lake 
6 . mi (B and S, at Meilen), Lake Sempach 1 (B), Lake Inkwyl 1 + 
Luissel 1 (B), Lake Moosseedorf 2{(S), Lake Bienne 7 
i ake Cle 11 (B), Lake Morat 1 (B), Lake Neuchatel 26 (B and S), 
ham i 24 (B and §), Lake Annecy, in Savoy 1 (B), and Miss- 
further (8). The inhabitants of the Bronze Period migrated rather 

Fass than their predecessors in the Stone Age, whilst the 

g he one dwelt as far north as Constance and Wangen. 

other style of habitation, also a species of lake-dwelling almost 


* /Q) 
' 'S) represents the Stone Period, (B) the Bronze. 
“ague south of Wangern, near Soleure. t Near Hofwyl. 
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as remarkable as the Pile Works, was the Crannoge, This Won, 
ginally signifying in Irish a wooden house, is used in that country; 
designate an island artificially raised above the surrounding wip 
protected by piles, and not unfrequently heightened by wooden ply 
forms over a foundation of stones. On two of the Swiss lakes, li: 
Bienne* and Lake Inkwyl,f remains of this kind have been d& 
covered ; and in Scotland, at Carlinwark Loch, Kirkcudbright , 
similar discovery was made with the usual accompaniment of a singh. 
tree canoe. These canoes were good-sized logs, felled by stone axes,tui 
hollowed partly by the same means, partly by fire. They were blu 
ended, as may be seen from several discovered in Ireland, Scotland, 
and Switzerland, Crannoges have also been found in the Loch of Leya 
Kincardineshire; Lochriaben, Dumfries; Loch Doon, Ayr; Lod 
Winnock, Renfrew; Dhu Loch and Loch Quien, Bute; in seval 
small lakes in Nairn and Galloway, and apparently at Duddingsa 
Loch, Midlothian. 

Frequent mention of such buildings is found in the Book of th 
Four Masters, and other early native chronicles of Ireland, and thee 
numerous allusions seem justified by recent discoveries. Attention w 
first called to these structures in 1837; 150 cart-loads of bones wer 
taken from one spot at Lagore, on Lake Gobham, in County Meath. 

Since then nearly fifty others have been examined in the countie 
of Roscommon, Leitrim, Cavan, Monaghan, Limerick, Meath, Wet 
meath, Down, King’s County, and Tyrone. The piles of these built 
ings were from four to nine inches in diameter, usually in a, single 10", 
placed in the form of a circle or ellipse, cut with a hatchet of som 
kind and interlaced with wattles, and sometimes mortised with cros 
beams. The remains discovered in these situations show that they 
were in many cases inhabited during the early period designated 
the Stone Age, though history and some of the relics betray that the 
continued to be used to a much later period. Sir Phelim O'Neill w 
besieged in one of the wooden islands on Lake Roughan, near Dw 
gannon, as late as the time of the Civil Wars under Charles |, ul 
he could not be dispossessed until boats were brought from Chare 


historical notice of such a dwelling refers, strangely enough, to the 
first discovered of late years. In the same work of the Four Mast 
mentioned above, it is stated that the island at Lagore was plunde 
and burnt to the ground by a chieftain of Meath, a.p. 848. —at 
these places exhibit traces of having been occupied for a long pam 
They are strongly fortified with wood and stone, and usually a 
pletely separated from the shore, though some have causeways we 
ing. To the same cause which led to the building of Crannoges™ 


Irish, Scotch, and Swiss lakes, we may attribute the early settlemes 


* At the Steinberg, near Nidau, in the northern part of the lake, there ¥ 
Crannoge of between two or three acres in extent belonging to the Bronzé a 
Rousseau’s retreat, Peters Insel, and the little island close by it, owé = 
to this cause. free 

+t Described by M. Morlot. This lake has a muddy bottom, entirely 1 
stone, except the rubble brought by human agency to make this Crannoge- 
portions of pile still remaining are of chestnut, black and shining 4s ebony: 
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B, troublous times of the isles in the Adriatic, by the Veneti. The 


yb Bafonce was perfect against the style of the warfare of many succeed- 
Wile, Hin ages, and the security of Venice did much tv establish the inde- 
pe fpendence and commerce of Northern Italy in the Middle Ages. We 
at Mowe, then, to the inventors of the Crannoge, a debt of gratitude for 
dis they could scarcely have anticipated. 

ht, ‘ Of the character of house or hut erected on these platforms it is 


Snot possible for us to say much. In the year 1833, Captain Mudge 
8,0 Bdiscovered in Drumkellin Bog, in Donegal, a log hut, which, from 
Byarious causes, may be assigned to the Stone Age, though the latter 
thu Byeriod of it. This cabin was built of oak planking; it was twelve 
Lope, i fot square and nine feet high, and though so low, it.was divided into 
lod BRino stories of four fect each.. The planks were formed by splitting 


even Mtrees, and one tree in most ‘cases would make only two planks. The . 


igs of the building was mortised together, and the roof was 

Bfat. Astone celt was found inside, which exactly corresponded to 
of the Bsome of the cuts on the beams. Near this hut, which scems to have 
‘thee HB jormed one of a palisaded village, were discovered a leathern sandal, 
Ba flint arrow-head, and a wooden sword, all of the same apparent age. 


‘Wt Mie lrom this we may conjecture that the earlier inhabitants of the 
ath, pCrannoges had dwellings which served for little better than sleeping 
berths. These are the principal styles of dwelling inhabited at this 
io searly period, and certainly the complaint cannot be made that we have 
ie sservilely copied their architecture. An imitation of a Weem, a 


| plilework, or a Crannoge would assuredly appear like a novelty at the 
resent time. 


“ah s The weapons and implements of the Stone Age reveal to us 
tr. the condition and civilization of the people of that time. Celts (Latin 
he celtis, a hatchet) were made at first by chipping stone so as to form 
lw .: rude blade, somewhat of the shape of a woodman’s axc. As men 
Dn s mproved upon their manufacture, or, according to some authorities, 
a pin the second period of the Stone Age, the stone was ground down so as 


hale § '0 form a smoother edge, and for this purpose a harder and less brittle 
, Mee ove could be used.* How handles were fixed to these awkward im- 


at 
plements may be conjectured from the Plate which accompanies this 
in paper, and which shows how such tools are used by South Sea Islanders, 


exhibits such handles as have been found.t That they were used for 
td Pre wood we have evidence in the marks on the wood correspond- 

celt found beside it, and we may guess that such handy imple- 
g Ments could not but be made available in war and in the chase. The 


be P ws (No. 6 in Plate) was found beside an elephant’s bones, which 
— probably killed by it, beneath Gray’s Inn Lane. In order to divide 


* 
4 state that at Moosseedorf they found Flint and 
re 188 hm In the i i ey j 

heper, agate, and opal cee iest period, whereas afterwards serpentine, gabbro, 
On TRE whilgt the celts probably were more easily injured in the using than the handles, 


lains y 
ery 


hearly all the handles that have been discovered in Europe, except the one 


the Britis 
tl ie — Museum, though the number of celts is almost innumerable. 


latter were made of materials sooner destroyed by time. The plate con-. 
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the stone, these poor savages seem to have had saws made of chipping 
of flint stuck in the slit of a wooden knife-like handle, Some ston 
marked with grooves such as would be made by these primitive je 
are to be seen in the British Museum. Flakes of flint were als yw 
for tipping arrows and lances, and these, in time, were manufac 
with great delicacy, so as to present barbs to add to their destrdp 
power (see Fig. 5). Stone hammers and mullers are found iny 
siderable quantities, and seem to have been employed long after 
metals were introduced into finer works. Some of the later of the 
hammers and axes are pierced with holes for the reception oi fiM Xe 
handle, a refinement not attempted in the earlier stages, when ty : 

frequently had a groove for catching a withy or cord to chy iii 

head. Querns, or small hand-mills, appear with the earliest remix ‘ 

and thus prepare us to find corn amongst the relics of this primi 
people at the bottom of the Swiss Lakes. These querns have x fim sid 


disappeared very long from use in remote parts of Scotland.* bu 


should not be greatly astonished to find one in use even in the pres HN to 
day in such localities as those in which spinning-wheels are sil HIM bo 
employed, which latter invention dates back to the same period, 0s I thi 
testified by the whorls frequently brought to light, and by the remin HS ma 
both of nets and of rough material made by,some process analog HIM aff 
to weaving. Needles, pins, bodkins, awls, fish-hooks, and vanos Hii fir 
productions of a like character, were made from the bones of vanon My ch 
animals, which were first split, in order that the marrow might IMS qu 
extracted, and were then manufactured into articles of various ships Hy ca 
some so remarkable that it is difficult to imagine their uses. Wea Hy op 
only wait to see whether the savages at the North Pole, or elsewhen a Tf 
possess similar implements. A curious cup was found in the (ig m 
neys, fashioned from the vertebra of a whale. . 
Stone formed the material of which some of the domestic utes i m 
also were constructed ; for instance, plates of slate have been fowl Hy g 
as well as chafing-dishes, ladles, two carved cups (like queches, wi Hy 3 
now for whisky), bowls, and what can only be described as a ture Hy © 
stone; but pottery was not unknown, though of the roughest kind, J a 
it was but partially burnt, fashioned and ornamented only by the lo i T 
with the thumb-nail, without the assistance of a wheel. Omamei 
of bone, fish shells, ground down so as to form rings, amber, coal, al i 
beads of a variety of stones, have been found in some of the toni 
showing traffic or importation from a considerable distance m ™ 
instances. Wood was also used for heavy beetles, «ec. : 
Whilst speaking of the implements used by the people of the B 
Age, it is only right to mention that several circumstances in list™ He , 
times point to an early use of such instruments. In many instil® 
we find stone axes and knives used in sacred ceremonials, we 
naturally we may imagine that an antiquated state of civilization 
* In the reign of Alexander III. of Scotland, a.p. 1284, the following lav ® 


passed against querns :—‘ No man sall presume to grind quheit, maishlock, 0” 


with hands mylne, except he be compelled be storm or be lack of mills q™ 
sould grind the samen.” 
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ig 4 kept up. Thus Zipporah and Joshua both used a stone for circum- 
lity He cision, pointing to a strong probability in favour of the use of stone 1n 
wi Mie the days of Abraham. Hannibal * used a stone wherewith to crush 
‘tel ile the head of his sacrifice on a very solemn occasion—again.a Semitic 
tind MEE race using this weapon. ‘The priests of Montezuma,t when America 


© was first explored, employed the same material for sacrificing, though 
S metals were well known and in constant use for ordinary circum- 
Sstances, In like manner we read that bronze implements and utensils 
© were used by some of the mountain tribes of Kurdistan in the time of 
© Xenophon,t as they still are by certain African nations. 

© Of burials, there seems to have been various modes during the one 
B division of time which has been called the Stone Age. At first the 
® body was placed in a small cell in a crouched attitude, the knees sup- 
® pirting the chin and the hands crossed on the breast or hanging at the 
Bsides, After this, and probably by a different nation, the body was 


I: fie burnt and the ashes enclosed in urns. A third period, which seenis 
sal HS to commence with the Bronze Age, is characterized by burying the 
sil RE body at full length, a practice continued ever since its introduction in 
6s this island. Coffins were frequently of oak. They are sometimes 
mii i made of a tree split and hollowed, the roughness of the splitting 
ogo Hi ailording a means of fastening on the lid. The usual tomb during the 
nt He first of these periods was what was called a kist (ktst-vaen, Gael. stone 
rs Hie chest), a small chamber of rough, unhewn flag-stones. Not unfre- 
it WR quently several kists were placed together, forming what has been 
ape, HS called the Chambered Barrow, of which some very fine specimens were 
‘Oe opened by Sir J. Colt Hoare, in Wiltshire, during the last century. 
‘het, HS The cairn of stones piled around the body is a very early style of 
On Monument, sometimes intended as a mark of honour, sometimes of 

fe “shonowr. A heap of earth would naturally be connected with this 
. monument, either in the form called the Long Barrow, like a gigantic 


s stave, or the Bowl Barrow, resembling an inverted bowl, or the Bell 
§ barrow; in some places, especially in Scotland and the Orkneys, a 
Conoid Barrow. At a later period stones were placed on the top and 
a tround the barrows, thence named Crowned and Encircled Barrows. 


are common in Scandinavia,§ and probably were introduced into 
7 | a country from thence. Of a similar date are the Twin Barrows, 
-_— fe one vallum encloses two mounds, usually of different sizes.|| 
sont 


lib. xxi. 45. 

Thee used many instruments similar to those of our forefathers. 

i ae - ge of fixing the heads of their hatchets to the handles shows this. 
Bro says, “’The Mexicans made use of an axe to cut trees, which was also 


of the same form with those of modern times, except we 
whet HE handle,” andie in the eye of the axe, while they put the axe in the eye of the 
Xenophon, Auab. lib, iv. 1, § 8. 

merous remarkable instances of these forms are given in N. K. 
‘Samlinga for Nordens Fornalskare.’ 

ort | Stukeley gave the name of Druid Barrows to those which contained jet, 


ds, cups, &e.; but these seem to have belonged to females, and 


and glass bea 
A “serve separate classification. 
T 2 
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Some of the Seandinavian barrows are marked out in Strange ship 
by rough blocks of stone, placed sometimes in geometrical fms 
more frequently in the figure of a ship, with rowers, benches, 14 
&c. ‘These would indicate a similar taste to that of the later inh 
tants of the same peninsula. It is not unlikely that many dy 
things or parliaments were held in these enclosures, 

It was said before that the inhabitants of the Stone Age cite 
had forgotten the use and manufacture of metals in their dispersia, ie 
or had belonged to a race outlying the family of Aryans, and wim ui 
unacquainted with the arts of the great Indo-European nation, Si 
denly the metallurgic art revived, and with it a higher conditin(Ii th 
cultivation and of taste. Immediately upon the Stone Age weon[im™ fin 
to a Bronze Age. Here and there * a few pure copper 
are discovered, but these are scarcely sufficient to warrant a belie dil - 
general Copper Age ever existing throughout Europe.t The intoln 
tion of bronze, then, is most interesting, especially to Englishmen,sw fim 


we know of no source whence one of the component parts of this alii “" 
tin, could have been procured, save the early wrought tin mins ” 


Cornwall. On the Continent-the Bronze era is supposed to bei 
begun with the immigration of a new race. The Northern Ardedie 
gists believe that bronze marks the handicraft of the Kelt. Nos 
change is observable in Britain. | 

In the midst of the Stone Age we have seen that a great impute hi 
ment in the mode of manufacturing implements accompanied a dita 
ence in the conformation of the skull, and from that period on ii P| 
times of the Anglo-Saxons no great diversity in the shape of 0% 


cranium is observable. It seems proltable, then, that in the i 
period of the Stone Age a cymbecephalic race, akin to the Basu om 
Lapps, and Finns, dwelt in this island or in some portion of it; SM. 
a Keltic race, the first wave of the Aryan family, passed over i e 
the Continent armed with better-made stone § weapons and endori® * 
with greater capabilities of improvement, and, according to the hie 
theory of modern colonizers, when the superior civilization m4 IM 


inferior, they “improved the former off the face of the earth,’ : T 
these Kelts procured by some means, either by contact with Phew iy , 
or Iberian immigrants, or some local tribe, of which we have 1° HM® ¢ 


* In the Museum of the Royal Irish Academy, several. specimens of oop 7 it 
celts are collected. See the Catalogue, edited by Sir W. R. W. Wilde. It ‘ss ti 
unlikely that the Copper Age may have existed longer in Ireland than 2 We 
islands, where tin is so abundant. al a W 

+ In North America, a Copper Age lasted a considerable time. Thi ._ 
owing to the immense stores of native copper to be found on the shores n 
Superior. The Indians could fashion this copper with their stone hammers ¥ SD 
out any knowledge of metallurgic arts properly so called. : 

t The ancient bronze is always of certain fixed proportions of fm and cp? 
Zine seems to have been unknown for long ages afterwards. ai 
| § The Kelts, we must imagine, had lost during their migrations the 

practice of the metallurgic arts known to the entire family when ™ rod 
was almost a necessity from their wanderings, though the traditions, and, 
extent, the knowledge of the working of metals in a rude manner 
completely forgotten. 
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' trace, dwelling about the Cornish mines, or perhaps by some revival 
B of the old metallurgic arts that they had half forgotten, the metals 


om B from which they formed arms of far greater power and beauty than 
rr : they had hitherto possessed, and with the accession of strength which 
th these gave them, some portion of the tribe returned to the Continent 


® reinvigorated ; they infused fresh spirit into Northern Gaul and con- 
B quered the Cimbric, and then the Scandinavian, peninsulas. This 
seems a probable explanation of some facts which it appears otherwise 
dificult to connect. | 

S We may believe, then, at all events, with regard to our own island, 


i. @ that the Bronze Age brought no new race, and we may be prepared to 
opin ond that no immediate variation took place in style of dwelling or of 
nee ob, nor even in the implements of warfare and of industry, any 
4 (A cuther than the introduction of a useful and at the same time expensive 
oie material, caused a general improvement in all the comforts and 
cafe cuigencies of life. The stone celt formed at first the model for the 


Suetallic, but gradually, step by step, appliances, not producible with 
Bthe old material, were introduced. A thin flange of metal to secure 
Bthe blade to the handle converts the celt into a palstaff. A loop of 


ble he h | 
bebe ue metal (as in Fig. 8) serves to give the gut or tendon a firmer pur- 
sql cse in tying on the shaft. At last the celt was made hollow to 


B receive a staff in its socket. 

Bronze swords must have been very different weapons from any- 
s thing that preceded them, as only bone could have been used for this 
s purpose before. In many cases we find these of great elegance (see 


i fmm late); the blade was in the shape of the spear-wort leaf, tapering 
» infame Wards the hilt, bulging as it nears the tip, adding, as beauty implies 
ist g uiility, weight to the point of percussion. The potter’s wheel soon 
im cone Into fashion, the ware was better baked ; attempts were made to 
hole Uutate natural objects in the decorations, and regular mechanical 
dodge “mentation took the place of the old thumb-nail pattern. Needles 
ida Ud be made more delicate, ornamental hair-pins and brooches were 
4 bie Ste finely wrought, netting and even crochet were not unknown ; 


» ii fruits, such as apples * and plums, were split and dried for winter use. 
ci “se were some of the improvements observable in the Bronze Age. 

a study of the relics in the British Museum, and the Plates in 
a b sven of Drs. Troyon and Keller, and in the Catalogues of the 
lien Academy Museum, of the Museum of Northern Antiqui- 
and in Lindenschmidt’s ‘ Heathen Antiquities,’ 
Ie which | ell repay the trouble it might occasion, by the clearness with 
his Oe "Ch It would bring the condition of our ancestors before us. 


TBM peice Bs the Tron Age, less need be said than about the former 

We are now verging closer on history.t On the Continent 
the ‘Quarterly Journal of Science,’ p. 85, will be found a 
% B Swiss lake iediae essor Heer, of the plants discovered in omer with the 
i a where * “ye supposed by some of the Northern antiquarians that in Norway, 


banied by eo abundant and in a form easily worked (magnetite ore accom- 
definitely g mmon fluxes) that an Iron Age, to which no. relics have as yet been 
Ssigned, preceded the Bronze era. 
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it is said that everything of iron manufacture bears an impress, yp 
or less distinct, of the influence of Roman civilization. We jy, 
not whether the same may be true of England or not; but it is cers 
that iron was in use, though tolerably scarce * and valuable, at the tip 
of Cesar’s invasion. The perishable nature of this metal hap 
vented many articles manufactured of it from being preserved to 
day. We consequently are less acquainted with this Age, so far} 
is prehistoric, than with those that have preceded it. The intrody 
tion of iron, like that of bronze, was of course gradual. In Denna 
bronze axes with iron edges, and in Scotland a bronze spear bel 
with an iron core mark this stage. ‘T'wo distinct differences are to} 
marked as coincident with the introduction of iron. As with bom 
we‘ find golden ornaments, so with iron do we find for the fx 
time silver used for articles of decoration. And again, as with t 
introduction of a new race, or the development of a new stag 
civilization in the Stone Age, we first come upon the use of crematia 
and funereal urns, so at this new stage we observe a return to the dl 
mode of burying the dead out of their sight; but not as formerly 
couching posture, but at full length. The man returns not tot 
womb of his mother-earth to be again absorbed into her substan 
but he lies like a warrior taking his rest, awaiting the trumpet tii 
shall again summon him to perform his duty much as it had been pe 
formed here, either renewing the conflict as of old or sharing in su 
way the triumph for victory won. 

These are the principal divisions of the Prehistoric Times, sit 
as science has as yet been able to decipher the records of these al 
races from the language, the antiquities, and the monuments of m0 
that is anterior to all written records. Whether further researt 
will tend still more to subdivide these we know not. Within the 
few years much has been revealed. The Swiss savans are on the let 
the Danish and Swedish archeologists are translating Sagas # 
rummaging kitchen-middens and cromlechs, our own antiquarans® 
nota whit behind, but flock to every new discovery, company} 
measuring, and describing with an accuracy and a care which mw? 
the end produce some considerable result. 

We append a classified table of the Fauna of the Swiss Pfablbauté 
taken originally from Rutimeyer’s monograph on that subject ® 
enlarged by Lubbock from other works of the same author. It shor 
the wild enemies with which these early people had to contend, . 
also exhibits how far they had subdued these enemies and tu 
them into useful assistants. 


* Nascitur ibi. . . . regionibus in maritimis ferrum sed ejus exipua 
Cesar, De Bell. Gall. lib. v. e. 12, § 5. Herodian speaks of the Briton 
“iron about their stomachs and necks, which they esteem as fine and 
ornament as others do gold.” 
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Rutimeyer's Table, enlarged by Lubbock. 


| Stone. | Bronze, Tron. 
|, Brown Bear . Ursus Arctos . . ./2), | * 
2. Badger. Meles vulgaris | | | + 
Pine Martin | Martes | | 2 | ] | x) . 
Otter Lutra vulgaris. . . | 1 | 
Wolf . | Canis Lupus | 4 
99 Vulpes 3 | ] l \ x | 
Wild Cat . . | FelisCatus. . . 2 | 
12. Hedgehog. | Erinaceus Euro . 1) + 
Squirrel . Scuirus Europeus;: | 1 | 
* + | Bos primigeniugs . . , | 
Kite | domesticus | 5 | 5 2 | (x) 4 
umba Palumbus ./1/././. 
Duck Anas Boschas . . ./13/1/. | 
_ _ Tortoise | Testudo Europea . | 
Edible Fro R | | 
40) Carp . Esox Lucius 3 2 . 
{l, Blak ° Cyprinus Carpis ii. | 
| 
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Rutimeyer’s Table, enlarged by Lubbock —(continued), 


| | Stone Bronze, hw q the 
| 
(2,818 
47. Golden Eagle . | Aquilafulva . . .}. | 
48. Owl. « elves . | | Boe si 
49. Starling . . | Sturaus vulgaris ] 
D0, «© « « | Cinclus aquaticus. 
Ol. . « « | Tetras bonasia. . 
55. Swan . . . | Cygnus musicus 
56. Wild Goose . | Ansersegetum . | | 
57. Perch . . | Perea fluvialis . he ls 
| | | 
| 
1 signifies a single individual. 
2 several. 
3 species Common. 
4 very common. 
5 great. numbers. 


a a trace, 


x 
added by Lubbock. 


EXPLANATION OF PLATE. 


At the topof the Plate isa Swedish Cromlech taken from a drawing in Sibi 
Samlingar for Nordens Fornalskave. This is similar to many in this country which 
are sufficiently well known. a 

The view in the centre is taken with some modification from a conjectil 
restoration of the Platform of a Lake-dwelling at Wauwyl, on Lake Pfaffikoo, © 
Switzerland, by Dr. Ferdinand Keller, and published by him in the ‘ Procell 
of the Antiquarian Society of Zurich.’ A corresponding view from an earl 
paper by the same author forms the frontispiece to Sir Chas. Lyell’s ‘ Antiqu? 
of Man.’ 

The figures on each side of this view represent a bronze sword and dagget. 

1, Stone celt with wooden handle, apparently of pine, 13} inches long, fou 
in County of Monaghan. From Sir W. R. W. Wilde’s Catalogue of the Museu" 
the Royal Irish Academy. | <a 

2. Stone celt with bone handle, copied from Linderschmidts Altherthiis? 
unserer heidnischen Vorzeit. About 8 inches long. 


8. Stone celt with wooden handle, from Little Fish River, in Africa ™ 
Wilde’s Catalogue. 
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4. A bronze celt with handle, found in the Boyne, near Edenderry. 133 


} inches in length. This is the only instance as yet discovered of a metal celt with 


handle. 
- Flint arrow-heads, found in Robenhausen and Geisboden (1846), showing 


i the mode of attaching them to the shaft. FF. Keller, 


6, Flint implement, found near the skeleton of an elephant under Gray’s Inn 


Lane. 
7. Flint implement, from the valley of the Somme. : 
8 and 11. Restorations showing the probable mode of affixing bronze celts to 


handles. From Wilde’s Catalogue. 


9, Stone implement, used as an adze by Pacific Islanders. From Squier and 


© Davis, Ancient Monuments of the Mississippi Valley. 


> 


10. Bronze needles, apparently for crochet and netting. From Swiss lake- 
dwellings. Keller. 

12, Bronze brooch from Swiss lake-dwellings, approaching in shape to modern 
safety pins. Keller, 
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CHRONICLES OF SCIENCE, 


I. AGRICULTURE. 


Tue events of the past few months in the agricultural world ly 
belonged rather to the business than to the science or the at ; 
_ which we are interested. The cultivators of light barley-groviy 

soils have been excited by the probability, or rather the possibility 
that the malt tax, which they believe to injure them, may, by 4 
strenuous agitation for its removal, be reduced or taken off; wi 
the cultivators of the clay-land districts of the country have bea 
roused to something like indignation by the orders of the Hom 
Secretary forbidding the travelling upon highways of the locomotir 
engines by which steam cultivation—so beneficial to their stiff whe#- 
growing soils—is accomplished. These have been the two chief topic 
of the agricultural newspapers, and neither of them is quite adaptel 
for discussion here. 

Beside these, some discussion has also arisen on other matter, 
rather, however, of social than of strictly scientific interest. 

The Society of Arts has been at work through its committee, pm 
the Cottage-building difficulty — inquiring into the causes whit 
retard the erection of houses for labourers in rural districts, Au 
the English Agricultural Society has been engaged through a Cor 
mittee of its Council, upon the subject of Agricultural Educatim 
The idea entertained by some of the leading members of the latte 
committee seems to have been, that agricultural education meals 
simply the education of farmers’ sons; and that all the Society a 
undertake is to offer prizes for boys,-the sons of farmers, who 
take honours at the local University examinations of middle-class 
schools. The results of professional education they declare incapabl 
of being ascertained, or tested by examination—than which noth 
can be more mistaken. It is perfectly easy to ascertain in this W) 
the extent of any one’s professional knowledge ; and whatever mm 
diate resolution may be pronounced by the Council, it is not likey 
that the general body of members will, in the long run, acquis? 
the proposal to throw the influence of a merely professional sociel] 
into the great sea of general middle-class education, where it must 
altogether lost. They will insist on limiting the efforts of ‘th 
Society to the field of professional education, where the guidance 
incentive of its examinations and rewards would be most effectvé. 

There is yet another subject to be named in an agrt’ 
review of the past quarter. The agricultural utilization of rf 
sewage has been the subject of a paper from Baron Liebyg, * At 
lectures before both the Agricultural Society and’the Society of e 
The conclusions to which practical agriculturists arrive 00 © 
deration of this subject, are so opposed to those of the disting 1 
German chemist, that were it not for the sanction which they reee 
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F fom the best chemists of our own country, the practical farmer might 
very well hesitate to maintain the judgment he had formed. We do 
F not pretend to a discussion here of the elaborate chemical report on 
F this subject, which Baron Liebig has addressed to the Lord Mayor of 
London. But even the intelligent agriculturist can perceive one or 
two defects which it exhibits as a specimen of sound reasoning. In 
the first place, it evidently abandons the true Baconian philosophy in 
the method by which it professes to determine the composition and 
© the value of the article it discusses. 
| The proper way to determine the composition of town sewage 
| dearly is to obtain a fair and average sample of it, and subject it to 
analysis. Liebig, however, arrives at its value, not by examination, 
» but by reasoning. He considers the food that is consumed in the 
| Metropolis—the waste attendant on the cocking of so large a quan- 
§ tity—the average waste of the digestive process in adults and children 
— —the quantity of urine and feces voided by animals in the streets ; 
; aud assuming that a certain proportion of all this will reach the 
| sewers, he concludes what sewage is from what he thus believes it 
ought to be. This, however, is clearly not the sound or philoso- 
| phical way of determining the point on which the whole of his 
| subsequent reasoning rests. 
| Again, the reader of his report can hardly fail to notice a 
; remarkable inconsistency in his valuation of the fertilizing powers 
| of guano and of sewage water respectively. Guano he makes out 
p to be agriculturally worth only 7l. 14s. per ton—a_ conclusion 
p cutirely upset by the actual fact, for the agricultural experience 
p of the value'of guano is large and long enough to make it certain 
g that the market value, 12/. or 131. per ton, is not more than agricul- 
j ‘unsts find it to be their interest to give. But the method by which 
» ‘reaches so remarkable a result—namely, a discussion of only the 
» ‘eady-made ammonia, along with the phosphoric acid and potash 
} Which it contains, does not bind him when he values sewage-water. 
| The wea, with its “ potential’’ ammonia, as Dr. Ure called it, goes 
4 for nothing in the case of guano—but is all calculated, in the 7 grains 
a gallon allowance, at its full ammonia power in sewer water ; and 
4 's aN Inconsistency which must certainly diminish the influence of 
a ag published by the Baron on this subject. The practical agri- 
» moreover, who judges of the conclusion which it indicates, 
y ls experience in the field, will certainly refuse his acquiescence. 
: ideas which it teaches, that the agricultural value of a manure can 
etermined anyhow but in the field—that the material put into the 
we deg —_ will all reappear in the consequent increase of the crop 
Bena ? cultivation offers the best circumstances for the full 
eae - of the fertilizing power of sewage, are all utterly opposed 
he i of the farmer. And, of course, the experience of the 
after all, be conclusive on this subject. Once get the 
S One Wh, verdict, and it must be final—it is necessarily the true 
: atever may be the prepossessions of the man of science 
there can be 
0 appeal. Hence it is, that if we can show how the 
agricultural experience bears upon the sewage question, 
better, it we can quote the records of actual agricultural ex- 
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perience of sewage elsewhere, in illustration of the treatment of , 
sewage of London, we shall have then obtained the only safe gi 
through the difficulties which surround the subject. And this yy 
what, in the lectures before the Society of Arts and the Agricul) 
Society of England, was attempted. It was, indeed, subsequent) 
alleged that the analogy of agricultural experience does not lead 
the conclusion that it is the best policy to put sewage on grass land 
quantity, as in a water meadow. It was declared that the farmer pis 
on his manure sparingly, carefully calculating how much the cropyi 
pay for, and not applying more. But if agricultural experian 


proves anything, it proves that plants must be treated according to th "i 
nature of them. A rapid succulent growth, which is what we wati « 
grass, is obtained by excessive manuring. The London market 
dener applies 60 to 80 tons of solid dung per acre to the cabbage cmp I, 
of asingle year. And it is perfectly consistent with this that tk th 
grower of a single acre of Italian rye grass, where succulent govi B® 4, 
is also wanted, should put 10,000 tons of sewage on it in the cousd I ¢, 
a single year. But we are not dependent only on analogy to guideu Ty 


here: they have for years and generations been putting 10,000 tm 
of sewage per acre over many hundred acres of poor land na 
Edinburgh. Here is a case which, as it seems to us, fairly closes tk HR 
door on any further discussion. If ever there was a satisfactory al 
conclusive piece of agricultural evidence on the subject it is this—il i 
acres in extent, and 100 years in duration—it is altogether masul 3 y 
able. By the use of sewage in quantity, these 350 acres are made Ho 
keep 2,000 cows during the season of growth. They must yield I 
tons of grass per acre to do it, or a ton of grass to every 200 tou 
the stuff poured on. This, however, the advocates of minimum drs 
ings declare to be a poor result. All we know is, that there is nothing 
like it anywhere else in England; and taking the character and o» 
tinuance, as well as the quality of the produce into account, we dont 
suppose that there is anything like it anywhere else on the face of t 7% 
earth. Add to this result that which Mr. Lawes observed at Rug 
where the produce was found to be in almost direct proportion to th 
quantity of the application, and the argument in favour of abuuial! | 
dressings appears to be irresistible. 

The whole discussion clearly shows that the best chance we lit 
of turning the drainage water of our towns to a profitable agricultu# 
account, rests on the plan which has succeeded at Rugby and at Bit 
burgh, where enormous quantities of dilute sewage, already in a pull 
state, are poured over a comparatively small area of grass land, whos 
plants, both by leaf and root, feed and flourish on the ready-made! 
which is thus continually passing by them. We do not doubt thal " 
and-by the sewage water of London will be poured over grs kl 
in Kent and Essex—perhaps over the Maplin Sands, which Mes* 
Napier and Hope propose to embank from the sea for the pup™ 
and, producing there at the rate of a ton of grass to every 200 tn , 
thereabouts of the filthy water utilized, we shall thus have food - . 
immensely increased herd of cows; and the elements of —— 
a will be re-arranged in the more wholesome form of Lon 
ynilk. 
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II. ASTRONOMY. 
(Including the Proceedings of the Royal Astronomical Society.) 


B Ir has long been a matter of so , 
could be observed where stars ‘of the 
ander very high powers were examined 
tis given to the apparent diameters of ae s. In most works attention 
tached to stars, and the importance 
ond in: particular in th As daily felt in practical 
4 ee’ e determinati f th 
stars, The most illustrious astronomer 
vith this question, and Sir w occupied themselves 
memoirs, According to as devoted to it several 
ments did not perhaps give an appar nt 
the tenth ont iameter to Arcturus exceeding 
the observation of J. Cassini with 
tions of y Virginis, and had conch dled 
wee thirty times greater that the space between the two 
| components of this binary group. U e real diameter of each of the 
; celebrated observations have re p- Until the present time these two 
if the smallness of the 
: epoch the progress in the od epee of the stars; but since this 
F space has given the astronome y = sounding the distant regions of 
| with to repeat these observati r gigantic acromatic telescopes where- 
cccultations is preferable to although the method of 
} cover by its movement in the cel et, as our satellite does not 
j stars, further and_ more contr hy tial sphere the most brilliant of the 
new methods of determination were desirable, in which 
recently followed u ‘this ould be employed. M. Chacornac 
determinations of the A ore inquiry, and has given us some new 
adopted is as follows aur of Sirius. The process 
roa suitably provided sag prismatique,” made by Secretan, is 
; the two images ua ‘tion of the extraordinary im 
p there 1s no interval then brought into 
q Ties is made to decrease in em. This disposition effected, the second 
compar S them fron 
m centre ages, the inte ; 
‘from f equal ta any one of the of 
If ihe inary image when the hate to six times the diameter of the 
same may as then doubled the in brightness. 
s fo ration 
twelfth. The —_ the ratio one-fifth 
extraordinary j » that 1 has always bee ‘sible to r 
al imperceptible Image of Sirius, even in 
point. g ighest powers 
The apparent diameter of Siri 
of Sirius, as that of 
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264 Chronicles of Science, 
each of the components of y Virginis, is entirely factitious, and ony : th 
simply to the brightness of its light. This may be verified by Tepeat 
ing the determination with any one of the planets Mars, Ungy 


Neptune, or with the satellites of Jupiter. It will be remarked ty ME is 
the apparent diameters of these objects do not decrease by diminishiy Je w 
the brightness when they subtend a sensible angle in the instrang Mae be 
employed with the prismatic glass. S br 

The subject of solar physics has attracted a great deal of attentin HE 
lately, and an important memoir on the nature of solar spots has late; 
been communicated to the Royal Society, by Warren De h Ry He ™ 
F.R.S., Balfour Stewart, F.R.S., and Benjamin Loewy, Esq. Tk ie ™ 
authors have attempted to answer the following questions :-— 

1. Is the umbra of a spot nearer the sun’s centre than thepa i 
umbra ? or, in other words, is it at a lower level ? 

2. Is the photosphere of our luminary to be viewed as composed d i th 
heavy, solid, or liquid matter, or is it of the nature of either gsc i i 


cloud ? 


3. Is a spot (including both umbra and penumbra) a phenomena | - 
which takes place beneath the level of the sun’s photosphere a 


above it. hy 
In answering the first of these it was shown that if the unbns 
appreciably at a lower level than the penumbra, we are entitled ) i © 
look for an apparent encroachment of the umbra upon the penumbna I } 
that side which is nearest the visual centre of the disc. Tablesax i " 
given in the paper showing the relative disposition of the umbra al a 
penumbra for each spot of the Kew pictures available for this purpose i ° 
From the first table it is shown that 86 per cent. of the casesarz ie ® 
favour of the hypothesis that the umbra‘is nearer the centre than i Hi ° 
penumbra, whilst 14 per cent. are against it. From the second table i ' 
in which only spots of high latitude are considered, 80-9 per cent. wt He © 
in favour of the hypothesis, whilst 19*1 per cent. are against it. Ti ‘ 
result of these tables shows, therefore, that the first question my Ti 
answered in the affirmative. 4 
When discussing the second and third questions, it was obser! I 
that the great relative brightness of facule near the limb leads to the Be 
belief that these masses exist at a high elevation in the solar s+ I 
sphere, thereby escaping a great part of the absorptive influence ¥ 3 
is particularly strong near the border; and this conclusion was °* Te : 


firmed by certain stereoscopic pictures produced by Mr. De la Rut 
in which the facule appear greatly elevated. It was remuh 
that facule often retain the same appearance for several days, ® : 
if their matter were capable of remaining suspended for some io 
From an examination of tables showing on which side of the su 1 
their accompanying facule are mostly found, it would apped! rf 
the luminous matter, being thrown up into a. region of greater re 
lute velocity of rotation, fell behind to the left, and we have rf 
reason to suppose that faculous matter which accompanies 4 Ts 
abstracted from that very portion of the sun’s surface ag os 
the spot, and which has in this matter been robbed of its Juminos! , 
Again, there are a good many cases in which a spot breaks Up; 
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the following manner :—-A bridge of luminous matter, of the same 
f apparent luminosity as the surrounding photosphere, appears to cross 
S over the umbra of the spot unaccompanied by any penumbra. ‘There 


rn § is good reason to think that this bridge is above the spot, for were the 
tity ME wnbra an opaque cloud, and the penumbra a semi-opaque cloud, both 
nat [EE being above the sun’s photosphere, it 1s unlikely that the spot would 

S break up in such a manner that the observer should not perceive some 
in accompanying the luminous bridge. Finally, detached 
ty portions of luminous matter sometimes appear to move ACFOSS spot 
Ry Me Without producing any permanent alteration. From all this it was 
Th (ee wferred that the luminous photosphere is not to be viewed as com- 


B posed of heavy, solid, or liquid matter, but is rather of the nature 
© cither of a gas or cloud, and also that a spot is a phenomenon existing 
E below the level of the sun’s photosphere. The paper concluded with 
dd Mae theoretical considerations more or less probable. Since the central or 
| bottom part ofa spot is much less luminous than the sun’s photosphere, 


it may perhaps be concluded that the spot is of a lower temperature 
eon We tan the photosphere ; and if it be supposed that all the sun’s mass at 
oq MEE (tis level is of a lower temperature than the photosphere, then we 
| must conclude that the heat of our luminary is derived from without. 
mii fi Dr. Reichenbach, of Vienna, has made a curious experiment. Tlie 
od b Me existence of aérolites, meteors, &c., which frequently fail to the earth, 
mii fe has led some persons to the belief that the cosmical space is filled 
sit fe With a dust which sometimes becomes agglomerated so as to form large 
al fi and small meteors, while at other times it reaches the surface of our 
pos: fie earth in the form of an impalpable powder. Dr. Reichenbach has 
rel i attempted to show the existence of such a powder, by collecting some 
n tix HS of the dust from the top of a high mountain, which had never been 
ath, He touched by spade or pickaxe; upon analysis he found this dust to 
at fe usist of almost identically the same elements of which meteoric 
Te Hi Stones are composed—nickel, cobalt, iron, and phosphorus. The 
ye doctor considers that we must look for the source of phosphorus in 
soils to this mysterious invisible rain, which henceforth must be 
ervel He Tegarded as quite as necessary for vegetation as the water which falls 
ote HS ‘tom the clouds. This very pretty theory would. stand more chance 
or of being believed in by scientific men if there were no such thing as 
rhid wind ; but under the present conditions of atmospheric phenomena the 
om HS ‘tstence of dust on exposed surfaces is more likely to be a terrestrial 
than a cosmical phenomenon. 


Chronicles of the 


38 ’ quarter would not be progress of astronomical science for the past 


complete were we to omit to mention that the 


Academy of Sciences has awarded the Lalande Medal, the 
si TE Cari, astronomical prize in the gift of the Academy, to Mr. Richard 
be ME is the gton, of Redhill, the indefatigable observer of solar spots. This 
— poe: honour, inasmuch as Anglophobia is by no means rare 
ot est members of the French Academy. 
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PROCEEDINGS OF THE Roya. ASTRONOMICAL Soctery, 


Some very careful observations on radiant points of shooting 
were communicated to this society at the meeting on December i, 
by Mr. A. 8. Herschel. This subject is one which this observer hy 
made peculiarly his own, and the mass of facts which is being tay 
fully collected and collated by such observers cannot fail to by 
valuable fruit at no very distant time. The present paper, consisting 
as it does principally of diagrams and tabulary matter, defies condg. 
sation, but we may state that they appear to lead to the conchsin 
that the length in miles of the luminous excursions of meteors depen 
not so much upon the mass of a meteor as upon the depth of th 
inflaming atmospheric stratum through which it has to pass, and thy 
this in general is the same for all meteors. The author likewise mj 
poses that there are two meteoric orbits, neither of whose semi-ua 
major differ more than a fourth part from radii vectores of the earth 
This supposition agrees with the evidence adduced elsewhere, by Pr 
fessors Newton, Erman, and others, to show that the August al 
November rings of meteors very nearly coincide in their dimensim 
with the orbit of the earth. It adds fresh support to the conclusim 
that meteoric orbits approach in gencral very nearly to the circala 
form, but offers no explanation of their frequent retrograde moti 
and large obliquities to the ecliptic. | 


Professor Anwers has communicated the results of his research 
relative to the orbit of Sirius, and has deduced, by a new computati 
in most cases from the original sources, the following most proball 
values of the elements from 214 equations of condition ; comprisilf 
with trifling exceptions, the whole accessible material of observatia 
which prove to be trustworthy. 


Passage through lower Apsis . ; =1793°890 years. 
Mean yearly motion =7°28475 
Time of revolution =49°418 years. 


In our Chronicles we have given some observations by M. Chi 
cornac on the apparent diameter of Sirius. This note formed . 
subject of a few remarks by Mr. Pritchard, the Honorary Secretary’ 
the Society, at their December meeting. He commenced by sy" 
that although the meaning of the author’s term, /unette prinet 
was somewhat doubtful, it seemed to refer to what in England 
be called a double-image prismatic micrometer eyepiece. The co 
of a star formed by a lens with a circular aperture is well oe 
be a “spurious disc,” surrounded by a few coloured rings, the cals 
being the interference of the waves of light which have passed thro 
the object-glass. The intensity of the light in the spuro® ’ 
diminishes from the centre to the circumference, where 1t 18 eee 
mum ; the light then varies again in intensity through success 
maxima and minima thus furnishing the rings. | Suppose, " 
images of the spurious disc to be formed by means of asi 
prisms” referred to by M. Chacornac, and which leave the 0 
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f image unaffected, but gradually extinguish the extraordinary image, it 
Bis plain that those parts of this image which are of the least intensity 

rill be extinguished first. Thus as the prism rotates, the extraordinary 
B image of the spurious disc will gradually contract by extinction into 
®, mere point at the centre of the disc. It will be observed that all 
- depends upon the variation of the intensity of the light from the 
B contre to the circumference of the spurious disc, formed originally in 
the focus of the object-glass. Nothing of the sort takes place with a 
Eplanet, inasmuch as the light docs not sensibly vary in intensity from 
Sthe centre to the margin. 

| At the January meeting of the Socicty, the Astronomer-Royal 
Brave a comparison of the transit-instrument, in its ordinary or rever- 
Ssible form, with the transit-instrument in its non-reversible form, as 


Be adopted at Greenwich, the Cape of Good Hope, and other obscrvatories. 


bln the use of the reversible transit the line of collimation is found by 
Sobservation of a fixed mark, or something equivalent to it, in reversed 
sposition of the pivots; in the use of the non-reversible transit the 
ine of collimation is found by observation of two opposite collimators, 
pvhich have been adjusted one upon the other. In the determination 
sof errors of level and errors of azimuth there is no difference of 
pucthod requiring notice at present. Both systems are theoretically 
iquite accurate; no constant error attaching to either of them if the 
pustrument is rigid, its pivots circular, and the bearings correct. The 
pponts, then, which require consideration at present are not the great 


and fundamental principles of construction, but the smaller points of 


. flexure, irregularity of pivot form, and bad bearings. The Astronomer- 
Royal s communication was occupied principally with the consideration 
jof the effects of flexure. It will be impossible to follow in abstract 
the mathematical considerations respecting flexure of the axis, flexure 
pot the telescope tube, and the geometrical effect of such displacements 
pn the path of the optical axis of the telescope. The conclusion 
purived at being, that on every point the non-reversible transit-instru- 
pment is superior to the reversible or ordinary transit-instrument as 
commonly used, | | 
; Pg of the most important contributions to Physical Astronomy 
sardhey been laid before the Society for some time past, was com- 
Mr. Huggins at the same meeting. It had reference to 
; hey 4 ebated question of a lunar atmosphere. The author con- 
aaa at some important information on the subject of a lunar 
Bist a might be furnished by observing the spectrum of a star a 
” ig he at the moment of, its occultation by the dark limb of 
Bef the ai tis well known that, from ordinary telescopic observation 
ices of ee of a star under these circumstances, no indica- 
B such indic Fd atmosphere have been detected. From the absence of 
R iit. pa we are,” according to Sir John Herschel, “ entitled 
ene non-existence of any atmosphere at the moon’s edge 
BWhen, how Uth part of the density of the earth’s atmosphere. 
B before. “weg, the observation is made upon the spectrum of a star 
the moment of, its disappearance, several phenomena 


uaa of the passage of the star’s light through an Pt ava 
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might possibly present themselves to the observer. If a lunar apy. 
sphere exist, which either by the substances of which it is composed, ¢ 
by the vapours diffused through it, can exert a selective absorptig 
upon the star’s light, this absorption would be indicated to us byy 
appearance in the spectrum of new dark lines immediately befor 4 
star is occulted bythe moon. Again, if fincly-divided matter, aque 
or otherwise, of the nature of “ fog,’ were present in the moons, 
mosphere (a supposition to which telescopic observation is oppo) 
or even any considerable amount of invisible vapour, the red mys4 
the star’s light would be enfecbled in a smaller degree than the my 
of higher refrangibilitics: In this case the blue end of the spectm 
would appear to fade, leaving the red rays comparatively undiminisd 
in brightness at the moment of the star’s extinction. 

If, however, there be about the moon an atmosphere free fm 
“ vapour,” but of some density, then, because of the greater refractia 
which the more refrangible rays of the star’s light would suffer’ 
passing through it, the blue end of the spectrum would contim 
visible for a very small interval after the-red rays had disappear 
Even if the moon’s atmosphere were not of great extent, but sufficient) 
dense, the spectrum would probably not be extinguished at the sum 
instant throughout its length, but a lagging of the violet and ble 
rays behind the red would be perceptible. The star examined ti 
¢ Piscium, at its occultation of January 4 last; the telescope had a 
aperture of 8 inches in diameter, and a focal length of 10 feet. b 
the spectrum apparatus. two prisms were employed—one 


refracting angle of 35°, the other of 45°. The spectrum was view 
through a small achromatic telescope of 6°75 inches focal lengh 
furnished with an eyepiece magnifying nine diameters. The tl 
scope armed with this special apparatus was: directed to ¢ Piss 
about five minutes before the almanac time of the occultation, whi 
was 5h. 53m. The clock motion carrying the telescope was carefulh 
adjusted, and by this means the image of the star was kept ex] 
upon the narrow slit of the spectrum apparatus. During a period 
three minutes up to the disappearance of the star, the spectrum ® 
observed steadily and without interruption. On the first pom 
interest, whether any dark lines additional to those belonging to t 
star appeared, Mr. Huggins is unable to speak decidedly. Thes* 
of our atmosphere was constantly varying, in consequence of which 
stellar lines were seen with more distinctness at some moments than 
others. A few seconds before the extinction of the star, some lu! 
the red, which had not been before noticed, were distinctly * 
These lines, however, might have belonged to the star, and have be 
brought out by a greater steadiness of our atmosphere at that - 
ment. The inode of disappearance of the spectrum of « Pisciwm 
be described with more certainty. It was expected that the spect 
would disappear by a sudden failure of its light; but such ws” 
the impression produced at the, moment of extinction. The ape 
ance suggested an opaque screen, equal in length to the 
passing before it with a rapid motion in the direction of 168 brea 
On this occasion the spectrum, as seen in the instrument, re 
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narrow. The duration of the blotting out of the spectium im this 
Ose, manner, though it was so small that it might perhaps be called instan- 
TD RS saneous, yet occupied an interval of time which could be appreciated. 
by PThis interval did not differ greatly from 2-10ths of a second. The 
fore te disappearance of the spectrum was not observed to be preceded by any 
Aut TERS «Inne of the blue or of the red rays; but the spectrum appcared to 
2 romain unaltered in the relative intensity of its different parts up to 
Ppesa ihe moment of extinction. ‘The advance of darkness upon the 


th we spectrum, since it occurred preciscly in the direction of its breadth, 
7 Bswallowed up the rays of different refrangibilities throughout the 
aad whole extent of the visible spectrum. The difficulties which attend 


B the successful application of spectrum analysis to the heavenly bodies 
Bare so great, that much importance ought not to be given to a single 
S observation of which the results are negative. A series of spectrum 
Sobservations of the occultations of stars, especially if the list in- 
B cluded some stars of greater brightness than ¢ Pisciwm, might possibly 
paford information of interest and valne. 
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Ul. BOTANY AND VEGETABLE PHYSIOLOGY. 


ay 

(Including Microscopie Botany.) 

having ae Crt1-Formarion, or Cytogenesis, is still a subject of dispute among 
= § Vegetable Physiologists. Mohl advocated the formation of cells by 
7 length | the intrusion of a fold from the wall of the mother-cell, and this view 
he tel pWas also supported by Naegeli. Schieiden laid great stress on the 
Piscits RS action of the nucleus, or cytoblast, in transforming the mucilaginous 
n, Whit Sr protoplasmic matter into a gelatinous envelope, which ultimately 
carefull became & membranous wall of a cell. Others supported a free-cell 
; exact] ae formation similar to what is seen in the formation of sporidia in the 
period | wgerous fungi. Karsten has recently taken up the subject, and 
rum Va a S28, that in every case the formation of cells is free, and that the 
point © RS pla, or partitions, when in opposition with each other, arise from 
ag to tt BAS "hese confluent membranes, and not from any development of the wall 
he of the mother-cell, 

recently examined the spermatozoids in ferns and 
bodies. ane charas, alge, and fungi. He says that these 
ly se HRS of the snthenias rom the contents of the mother cell in the interior 
ave bet BARS two or more 2 gh wae they consist of a soft cell-like body, with 
cium forms of ui and granules. There are three typica 
pet cloneated s. 1. In Alge the spermatozoid is a minute, 
was 2 B of di wate eo: : or pointed cell, with one, two, or more cilia, often 
th, 2. In Equisctums and Ferns the spormatozoid 
pet HI backwards r ofa flat band, which gradually widens from before 
bread When libe rolled up like a watch-spring in the parent ecll ; 
vas charas ruled it assumes a closely twisted spiral form. 3. In 


mosses, and lichens the spermatozoid is sausage-shaped, and 
v2 
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is rolled up like that of the ferns. ‘The motion of the spermatuy 
consists chiefly of a rotation round its own axis, by which it wrigg, 
it were through the water bearing the cilia in front. The duratigg 
the motion varies from a few minutes to many hours. Spermatopij 
may be preserved for microscopical purposes in a solution of tag) 
(10 grains to the ounce), and in a solution of corrosive-subling 
(1 grain to the ounce) or in glycerine. The cilia are best seen a 
the spermatozoids have been slowly dried on the object-slide. 


M. Corenwinder, in a communication to the Academy of Scien 
Paris. details experiments which lead him te the conclusion ty 
neither the flowers nor the leaves of plants exhale carbonic oxide 
other combustible gases. He found that leaves exposed to the m 
with a notable quantity of carbonic acid present, absorbed CO, mpih 
but-did not exhale 


The able Horticulturist Knight stated, that according to his obs 
vations a high temperature favoured the production of male flow 
while a lower temperature gave origin to female blossoms. i 
accounted in this way for the sterility of many plants grown nh 
temperatures. Naudin, however, is not disposed to adopt this wa 
He has made observations for ten years at least, on Cucurbitacee, a 
he finds that the male and female flowers appear to be independeite 
the state of the temperature. The character of the blossoms of thee 
plants is according to him intimately connected with peculiantis¢ 
temperament which vary in different species and races, and eé 
among individuals of the same race. The races of melons, squat 
and gourds, which have been long cultivated in Northern Europe, 
comparatively more precocious and vigorous under heat for mpéll 
their fruit than those of the same species recently introduced i 
tropical countrics. Cucurbitacee attain their period of flowermg# 
fruiting sooner under the hot and cloudless sun of the South of Fruit 
than in Paris, where they grow luxuriantly, but do not flower we 


Mohl has examined the flowers of Oxalis, Viola, Speculana, w 


Impatiens, and has shown that self-fertilization must occur 1 O®§ 


cases. In these plants the small and closed flowers are the fat 
ones. In them the anthers while smaller in number have 2” 
active pollen. In Oxalis Acetosclla, for instance, the larger ante 
of the closed flowers contain only about 2 dozen pollen gu 
and the smaller scarcely a dozen; while in the normal flowers” 
pollen grains are very numerous. The tubes from the pollen 2 
closed flowers send out their tubes to seek the stigmas, evel af ac 
siderable distance. From his researches, Mohl concludes that us 
not a general law in hermaphrodite flowers, that nature shoul 9 
fecundation by the pollen of another flower in preference 1 a 
pollen. In Fumariacee he remarks that the transport of poll 
one flower to the stigma of another is impossible on account 0 

mode in which the anther and stigma are enclosed by the pe™* 


| 
Professor Lawson refers to a very remarkable boulder, in the Ir? 
Valley, in Upper Canada, which was visited by him in compaly 
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atonil HE the Rev. W. Bleasdell, M.A., rector of ‘Trenton, on the 6th June, 1862, 
ous ME ond which he proposed to name the Bleasdell boulder. The following 
ating He measurements of it are given :— 

Length, 44 feet ; breadth, 24 do.; height, west end, 19 do.; height, 
tama HI east end, 22 do.; greatest width of base, 21 do.; longitudinal circum- 
bline ference, 114 do. ; lateral do., 77 do, 

nile It lies due east and west, and is surrounded by a grove of iron- 
wood, overtopped by maple and beech. The followimg plants were 
found growing upon this huge stone: Rubus strigosus, Ribes cynos- 


hati, R. rotundifolium, Silene Pennsylvanica, Fragaria vesca, Mitella 
rie “phyla, Solidago Canadensis Abies balsamea, A. alba, Lastrea mar- 
‘he qe gualis, Polypodium vulgare, Adiantum pedatum, Hedwigia ciliata, 
rapid Sleptobryam pyriforme, Bryum rosewm, Scyphophorus pyxidatus, 


Peltidea polydactyla. 

| The most characteristic boulder plants in Canada are Parielia 
ole conspersa, P. cyanea, Schistidium apocarpum, Pulypodium vulgare, 
fovea, Hedwigia ciliata, and Scyphophorus pyxidatus. 


in bist Ae The occurrence of organic matter similar in composition to lignite 
is vin Me Nd peat, is said to have been noticed by MM. Cloez and Wohler, on 


og. wife * Weteoric stone which was observed to fall at Orgueil, in France. 
dent Besides the usual inorganic matters an amorphous black matter like 
of thes Ime humus was seen, which on analysis was found to consist cf carbon, 
tis de “Ydrogen, and oxygen. The analysis of this meteorite would lead to 
J cal the conclusion that organized matter existed in the region whence it 
vane. 

op According to Unger, the Eocene fossil flora resembles much that 
nell ime of Australia at the present day; and the Tertiary flora has a marked 
od fn ES resemblance to that of North America. 


Frnt Dr. Greville continues his observations on Diatoms, and he has 
val, fae ently described the following new species from the South Pacific :— 
Campylodiscus humilis, Melosira nobilis, Auliscus Australiensis, 
ia, zosolenia striata, Cymbella Lindsayana, Navicula Robertsiana, 


nthe sulcata, Stauroneis decora, S. obesa, Mastogloia Macdonaldii. 


Mt. Charles Martins, of Montpellier, has shown that in high moun- 


e mon 
sues =~ there is an extraordinary heating of the soil, compared with the 
ori mperature of the air. He remarks that a solar ray falling on the 


ors th : rag of a mountain ought to be warmer than one falling on the 
phe i Since the latter has lost most of its heat in traversing the dense 
tact i — below. This is confirmed by observations made on the 
at it Faulhorn, by Peltier and Bravais, in August, 1842 ; and by 
oi Me | .2Yals and Martins, in September and October, 1846. No less than 
nr carrtions were made, and these showed the mean temperature of 
n fo ka uring the day to be 53°1 Fahr.; that of the air being 41°7. 

tes bo time Martins has made observations on the heating of the 
5. 3 Ag 8 of the same space of svil on an open plain at bagneres de 
tra A Zontally and the Pic de Midi. The two points are distant hori- 
; 7 y ine miles, and they are under the same meridian. The Pic 


ted from the Pyrenees chain, rises to the height of 9,439 feet 


— 
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above the level of the sea, while the plains of Bagnéres are 1,8) 
above the sea-level. It was found that the mean of the temperatin 
the air in the shade at Bagneres was 970; on the Pie 92°84, 
mean excess, therefore, of the temperature of the soil above that ¢& 
air at the two stations, is as 10 to 17; that is to say, about double 
the mountain. The heating of the soil on high mountains is mop, 
markable when we consider the greater cooling by radiation at Lich ie 
as compared with the soil of the plains. 

This temperature of the soil is intimately connected with} 
vegetation. Ramond, during fifteen years, made thirty-five ascents ¢ 
the Pic du Midi, and gathered seveuty-one flowering plants wt 
cone at the top of the mountain. Martins collected 131 flowery Ii 
plants on the highest cone of the Faulhorn, the supertice being I 
acres, and the height of the mountain 8,803 feet above the lerd ‘ 
the sea. According to Malingren, Spitzbergen contains ninety-tr 
flowermg plants. ‘Temperature may help to explain the numberal 
variety of the species which grow on the summits of the Alps al 
Pyrenees as compared with the flora of Spitzbergen. In the fum 
situation the roots of the plants are warmed by the soil toamé 
vreater extent than in the latter.. The heat of the sun’s rays in Spit 
bergen is absorbed to a great extent by the dense atmosphere alm 
the soil. In Spitzbergen the ground remains frozen continually att 
depth of little more than a foot, and the heat of the air and sua 
acting powerfully on vegetation, the flora is reduced to a small um 
ber of plants. These live at a temperature only a few degrees abr 
the freezing point. 

It seems desirable that a similar serics of experiments should 
made on the plants found on the tops of the mountains of Scotlals 
culpared with those of the plains. 


Dr. W. Lander Lindsay has given an account recently of the fi 
of Otago, New Zealand. Collections of plants were made by him 
the scttled districts between Dunedin, the capital of the promee 
Otago, and the Clutha river, These present a parallelogram "§ 
country about sixty niles long by twenty broad. It may be ti 
ractcrized as the lowlands or district of the plains, in contradistinct 
to the West coast region, which is that essentially of deep fiords y: 
lofty mountain walls. It consists of a succession of plains and = 
uplands, with few hills of an elevation of more than 1,500 feet h 
flora may be said to represent the Eastern seaboard, the Eas 
plains, and, generally, the settled districts of Otago. It differs 
terially from that of the Western Alps (which rise to 9,000 feel) 
the central great Lake basins, and of the Western fiords, whose i 
has, generally speaking, an alpine or sub-alpine character. Auth 
the more characteristic herbaceous plants of the district are spe" 
Olearia, Celinisia, Senecio, Cordyline, Panax, Drosera, Ligustic 
Thelymitra, Gaimerotia, Gahnia, Piltosporum, Plagianthus, 
totelia, Nestera, Raoulia, Forstera, Dracophyllum, Gentiana, vor 
Ourisia, Euphrasia, Muhlenbeckia, Pimelia, Fagus, Caladenia, . 
rophus, Carpha, Uncinia, Hymenophyllum, Trichomanes, and Lon 
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belt Fifty-eight natural orders, 147 genera, and 235 species, are included 
te HP his enumeration. He mentions five new species —Viscum Lindsayi, 
Th (emisia Lindsayi, Poa Lindsayi, Aciphylla Colensoi, Crepis Nove 
bt Jelandie, and exhibited drawings of them. There were also five 
itlea HRS species which had not been previously found in Otago; thirty were 
OTe I rare in Otago or New Zealand, or exhibited other interesting peculi- 


tig EN grities of geographical distribution ; twenty-five species were common 
ty New Zealand and Britain; and twenty-seven were british plants 


ith te He poturalized. Hardy immigrant plants are gradually displacing the 
els MY more delicate and rarer herbaceous natives of Otago and of New Zealand. 
ot ik MR In the majority of cases it is to the detriment of the colonist whose 
weriy He fields or pastures are destroyed by the luxuriant intruders, though in 
cig} Me certain exceptional cases, for instance, in the pasture grasses and 
evel (MS clovers, he is decidedly and largely benetited. 

y-the Among the British plants which are naturalized, or are becoming 


bet 1S naturalized, near Otago, are the following:—Poa annua, Festuca 
ps bromoides, Lolium perenne (rye grass), Anthoxanthum odcratuin, 


lume He (sweet vernal grass), Holcus mollis, Phalaris canariensis (canary 
a Wid grass), Alopecurus agrestis (a kind of fox-tail grass), Phleum pra- 
Spit tense (Timothy grass), Rumex acetosa, R. acetosella, crispus, 
2 abe XK. obtusifolius (various species of Docks), Stellaria media (chick- 
yat weed), Cerastium glomeratum, C. viscosum, Spergula arvensis, 
Si (spurey), Brassica oleracea (cabbage), B. campestris (Swedish 
turnip), Nasturtium officinale (water-cress), Capsella Bursa-Pastoris, 
sabe (shepherd’s purse), Trifoliura repens (white clover), pratense, 


“i (red clover), Vicia sativa (common tares), Plantago lanceolata and 
major (species of rib grass), Erodium cicutarium (stork’s bill), 
Urtica urens (nettle). 


Mr, M‘Ivor reports in regard to the cultivation of Cinchona at 


he fon a Uotacammund, on the Neilgherries, as follows :— 

Cinchona succirubra, Red bark, 102,844 plants. 

rine: 2. Calisaya, Yellow bark, 2,137. 

3. olticinalis rar. Condaminea, original Loxa bark, 4,494. 

bo che 4. C. officinalis var. Bonplandiana (C. Chatmarquera), select crown 
bark, 239 

32,980, 

16 vil 2. C. crespilla, 1,927, 

lancifolia, Pitayo bark, 12. 

7. C. nitida, 8,426. 

C. sp, 2,769, 

J. C. micrantha 11,561 

et) - U, Peruviana, 3,176. 


ll. ¢, Pahudiana, 425. 


. 
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commen M'Nab has inade observations on some foreign Coni- 
plants raised from seeds ripened in Britain. He remarks :— 


A ey, Some years past my attention has been directed to the Conifere 
Tased from se 


008 RE vations eve eds ripened in Britain, aud | have now to make some obser- 
, (ae chiefly Poe. to the few species which have come under my notice, 
lasii Edinburgh Botanic Garden. Beginving with Abies Doug- 


) © Aave examined specimens taken from the trees originally in- 
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[Ape 
troduced by the late Mr. David Douglas, the botanical Collector: sip 


what pendulous, having the stem and branches thickly covered = 
resinous warts. Although this tree is diminutive when compared 
most of those introduced by Douglas, still it has an amount of vigour Wi" 


different from seedlings raised from British-saved seed. We have r : 
Botanic Garden one of these pendulous trees, reared from @ 


from seedlings introduced from North-west America during the last - 
years; aud some from plants (eighteen in number) raised from yy tution 
ripened in different districts of Scotland, and now growing in the Botyj in 
Garden. The original trees in the Botanic Garden (introduced } mts 
Douglas), as well as those recently raised from seed direct from N Willia 
American continent, are of a rich dark-green colour, having straight dg one 0 
stems, while the majority of those raised from British ripened seeds by: lant 
their leaves somewhat shortened, and of a yellowish green tint, with by i831. 
undulated stems, and branches more or less covered with resinous wari and ¢ 
Many of the plants raised from home-ripened seeds have a sickly look . very 
a stinted appearance, notwithstanding that many of them had reached by were 
age of from fourteen to fifteen years. ‘The soil of the Botanic Gardai fe durin 
naturally of a light sandy description, and it may seem curious that th Me and i 
trees of the Douglas pine of foreign introduction should do so well, wii fm tanec 
the British seedlings should in so many instances dwindle away. | m the 
several counties in Scotland we are informed that fine trees of the Dous J A.al 
pine are to be seen reared from home-saved seed. Soil, in connectia bof th 
with a more vigorous state of health of the seed-producing trees, uy Me cline 
account for the present apparent luxuriance of the offspring. In seal HM tiliz 
instances it has been found that specimen trees (not the original onesit with 
troduced by Douglas) are set down as British seedlings, and said tobes i seed 
vigorous in growth as trees raised from imported seeds, Those whose Hi they 
this are probably not aware that, previous to British seedlings being pv i just 
duced, the Douglas pine was extensively propagated by layers and ci Hi raisi 
tings, and these layers and cuttings must now be noble trees, Ate i the 
British seedlings came to be produced freely, no more plants from a: eigh 
tings were ever heard of. If a degeneracy exists, as I firmly believe ie see 
does, it would be well for cultivators to return to the original methol ¢ ae exh 
propagation by layers and cuttings, instead of trusting so much to how fie fro 
saved seed. Several of those trees which produce cones freely ar i Ti fro 
quently stinted, and at a comparatively early age yield abundance of os Ha hin 
It is universally acknowledged that in the case of the Scotch fir and lav Hi to: 
the healthiest seedlings are those produced by large vigorous trees; andthi i 20 
stinted trees, which often produce cones in great profusion, give nse ie 6c 
an unhealthy offspring. Such must also have been the case with some as 
the original Douglas pines, which had been placed in situations not alte he 
gether suitable for them, and at an early age became weak. The resus Br 
is, that cones aré freely produced ; but the offspring, if any, cannot . : aft 
relied upon. Plants, three or four years old, raised from homesi® % 
seeds of the Douglas pine, as well as those of the Scotch fir and larch, loot Se 
as healthy as those young plants of the same age raised from import f 
seeds. The constitutional weakness in the plants raised from Britis! W 
saved seeds does not show at once, but at various periods from three of 
fifteen years after germination. Seeds of the Douglas. pine are n0W belle be 
sent home freely, and ought to be eagerly sought after by cultivators. | 8 
does not always happen that foreign seeds will produce healthy vig" ' 
ous trees. Some of those originally scent home by Douglas produce : 
trees which do not assume the gigantic growth, and have aot the i 
green tints of vigorous trees. One variety, which was called the Avi ; 
Douglasii taxifolia, is of a yellowish green colour, with branches sm | 
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E standing side by side with the green upright form, proving in this in- 
S stance that soil has not so much to do with the change as original consti- 
§ tutional weakness. I have also seen specimens taken from twelve seed- 


ling plants of Abies Menziesii, being part of the offspring of the noble tree 


now growing in the Keillour Muir Pinetum, Perthshire, the property of 


William Thomson, K'sq., of Balgowan, and which is without exception 


one of the healthiest and finest trees of the kind in Europe. It was 


planted by the late Mr. Thomas Bishop, forester, Methven, about the year 


| i931. The tree grows in a deep, spongy peat soil, where it tillers freely, 
| and cuttings stuck into the peat soon take root. The plants produced are 


very various, as seen by the specimens now exhibited. The seedlings 


E were raised from seed presented to the Botanic Garden by Mr. Thomson 


during the year 1858, being from the first cones produced by the tree, 


Band it may have happened that the male flowers were not perfected simul- 


| taneously with the female ones. In the neighbourhood various species of 


“— 


the Abies tribe exist in large quantities, particularly the Abies nigra, 
A.alba, A. rubra, and A. excelsa. As some of them stand within 50 yards 
of the Abies Menziesii, judging from the diversity of seedlings, | am in- 
clined to think that some of the young female cones must have been fer- 
tilized with the pollen of some of the above-mentioned trees, particularly 
with that of the Abies nigra; as it is a remarkable fact that the nearer the 
seedlings approach to the Abies nigra, the more healthy and compact 
they become. Specimens of Abies Menziesii raised from home-saved seed, 
just received from Balgowan, exhibit much the same appearance as those 
raised in the Botanic Garden. Although healthy, none of them possess 
the vigour of a specimen taken from a young tree struck from a cuttin 
eight years ago. The seedlings of Picea nobilis, raised from Rritc-uneel 
seed, as very much, but none of them possess the vigour of foliage as 
exhibited by the large tree now growing in the Botanic Garden, raised 
from seed originally sent home by Mr. Douglas, or even the plants reared 
from layers and cuttings taken from the original trees. The British seed- 
lings look well till they get about one foot high, at which size they begin 
to assume a yellowish tint, and finally decay. Many of the seedlings are 
now dead, the largest having attained the height of three feet. These 
arcumstances prove that early decay is not altogether depending on soil, 
as layers and cuttings from the originally imported seedlings are as 
healthy as the original trees. Precisely the’ same remarks apply to the 
British seedlings of the Pinus monticola—all assuming a yellowish tint 
after they reach four or five years of age. These remarks may not be 
applicable to British seedlings planted in a peaty soil where the monticola 
— grow best. Such, however, is the case with the plants raised 
a pme-ripened seeds now growing in the Botanic Garden, but not 
_ from imported seed. It may be said that layers and cuttings 
nc nl — trees, particularly of the Picea and Abies tribes, are not so 
a easily produced. With layers 1 would recommend the twisting of a 
very fine copper wire round the branch, sufficiently tight to 
soil Wh e bark without bruising it, previous to being pegged into the 
ea en so treated, the majority of them will be found rooted twelve 
: ae een months after being laid, according to the nature of the wood. 
: nie aa not more than two years old should be used. Cuttings take 
pa oy nd time. They have been successfully rooted under hand- 
aly 1¢ base of a north-exposed wall, where no sun can reach 
frame” © in pots well drained and filled with sand and placed in a cold 


meeting of the Microscopical Society of Edinburgh, Dr. Dickson 
Y gave the results of his observations upon the development of 
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the flower in Mentzelia aurea, He had been able to verify almog g 
the details given by Payer in his Organogénie as to the same gen 
Dr. Dickson called attention to an important point to which Pye 
has not adverted— viz, the time at which the three carpellary proces 
make their appearance. He finds that the carpels are developed ay 
very early period, They are distinctly to be seen when only th 
stamens of the first three degrees have appeared, and are probably 
developed about the same time as the stamens of the second degre 
The carpels are thus developed long before the great mass of th 
very numerous stamens. 

This fact Dr. Dickson considers quite irreconcilable with Paya’ 
idea that the andrecium in JMentzelia and its allies consists of 
plurality of whorls, in which respect Payer holds them to dif 
essentially from Loasa and its allies where the andrcecium consists ¢ 
a single whorl of five compound stamens. 

The fact that the greater number of the stamens do not make ther 
appearance until after the carpels, taken in connection with the ei 
dent grouping of the stamens of the first three or four degrees, leaves 
in Dr. Dickson’s opinion, no room to doubt that the andreciu d 
Mentzelia consists of a single whorl of five confluent staminal groups 
or compound stamens. The most important difference between thee 
groups and those in Loasa consists in their being centripetally d- 
veloped, as regards the axis, in the former, a mode of development 
anilogous to that of the compound stamens in the Myrtacee, whik 
in the latter the development is centrifugal, analogous to that i 
Hypericum, &c. In Mentzelia, as in Loasa, the staminal groups a 
superposed to the sepals. Although the difference in the evolution d 
the staminal lobes in the two cases is undoubtedly an important oe, 
Dr. Dickson thinks that botanists would hardly be justified 
separating the Mentzcli# and Loasce into distinct orders, as hs 
been done by Payer in his Legyns sur les familles naturelles, The 
analogy between the two groups in all respects excepting the st 
evolution, is so remarkably close, that it cannot but be satisfactory © 
be able to retain the old order Loasacce intact. 


In speaking of climbing plants at a late meeting of the Linneil 


Society, Mr. Darwin says :—“ The perfection of the organizahon of 


plants is forced on our minds by the study of the many kinds thi 
climb. Let us look at one of the more highly-organized tendril 
bearing climbers. It first places its tendrils ready for action, 8* 
polyp places its tentacles. If the tendril be displaced, it 1s acted 0 


by the force of gravity and rights itself. It is acted on by light, aud 


bends towards or from it, or disregards it, whichever may be mos 
advantageous. During several days, the tendril or inteznodes, 7 
both, spontaneously revolve with a steady motion. The tends 
strikes some object, and quickly curls round and firmly grasps Ih 
In the course of some hours, it contracts itself into a spire, drag 

up the stem, and forming an excellent spring. All movements 00 
cease. By growth, the tissues soon become wonderfully strong ™ 
durable. The tendril has now done its work, and done it mm @ 
mirable manner.” 
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Dr. Julius Haast, Provincial Geologist of Canterbury, New 
Zealand, gives, in his report of the Geological Survey of the 
Province, an account of the plants found on its mountain ranges m 
the interior. His collection includes specimens from about 1,000 feet 
above the level of the sca to the line of perpetual snow. Hie enume- 
rates 450 flowering plants, and 42 Ferns, Lycopods, and Marsileads. 


IV. CHEMISTRY. 
(Including the Proceedings of the Chemical Society.) 


Few persons have devoted themselves to the study of a favourite 
subject with so much constancy as Schénbein. Many years have now 
passed sitice that industrious experimenter first discovered ozone and 
pronounced it an allotropic modification of oxygen. Pursuing the . 
same subject, he afterwards arrived at the conclusion that when ordi- 
nary oxygen, such as exists in the atmosphere, enters into combination 
with oxidizable matters, organic or inorganic, in the presence of 
moisture, the molecule of neutral oxygen becomes split up into two 
oppositely active atoms, or, as he expresses it, undergoes “ chemical 
polarization.” One of these atoms, he believes, unites with the metal 
or other oxidizable matter, while the other combines with the water to 
furm peroxide of hydrogen. The fact of the production of peroxide 
of hydrogen, as well as a metallic oxide, during the slow oxidization 
of meials, Schénbein long since placed beyond dispute, but his theory 
of chemical polarization required an experimental demonstration ‘of 
the fact that exactly the same amount of oxygen combined with the 
water as combined with the metal. | 

This demonstration he seems now to have accomplished. In some 
recent “contributions to a knowledge of oxygen,” * he gives a method 
of determining, with all necessary accuracy, the proportion of oxygen 
united in each case. There are some difficulties in the way of obtain- 
‘ing an exactly equivalent amount of peroxide of hydrogen, mainly 
depending upon the unstable nature of that remarkable body. The 
actual results, however, come so near, that no doubt is left of the 
truth of Schénbein’s theory. 

We leave the rather lengthy details of the experiments to those 
specially interested in the subject, who will find them in the place 
indicated below; but we may give a short outline of the author’s 
method. He shakes an amalgam of mercury and lead, containing five 
per cent, of the latter metal, with some very dilute sulphuric acid of 

own strength, in a capacious flask partially filled with either atmo- 
spheric air or pure oxygen. After but a few moments’ agitation, a 
perceptible amount of sulphate of lead is formed, and peroxide of 
ydrogen 1s found in the acidulated water. By taking a measured 
arg of this water, and determining the amount of uncombined 
vith a — arrives at the proportion of acid which has combined 
Ming ead, and from the amount of sulphate of lead calculates the 
*ygen which has united to form oxide of lead. The peroxide of 


* * Journal fiir prakt. Chemie.’ Bd. 93, pp. 24-60. 
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hydrogen he estimates in another portion of the water, by means 
standard solution of permanganate of potash. 

The foregoing will show the general method pursued in this jy, 
resting inquiry, and we need only remark further, that in nonef th 
experiments was a proportion of peroxide of hydrogen found ex; 
equivalent to the oxide of lead. But this is clearly shown to he, 
consequence of the rapid decomposition of the peroxide. 

Schonbein has also studied the behaviour of oxygen to othe 
metals, bismuth, nickel, cobalt, thallium, &c., and with these also hg 
arrived at facts which support his theory of chemical polarization, ly 
connection with these experiments he gives a new and most delica 
test for peroxide of hydrogen, To water supposed to contain thi 
body he adds one or two drops of a salt solution of one of the above. 
named metals, and then a few drops of potash just sufficient to pr. 
cipitate the hydrated oxide of the metal. He now adds a very smull 
quantity of solution of starch with iodide of potassium ; and lastly, 
drop or two of acetic or dilute sulphuric acid. If, now, the meres 
trace of the peroxide is present, the mixture is instantly coloured blu, 

Important as Schénbein’s investigations are to general chemistry, 
they have a far greater importance when considered in relation t 
physiological chemistry. The author considers that oxygen undergoes 
chemical polarization in the body when respired, and would thw 
account for the active changes which take place in the tissues. He 
has not yet succeeded in detecting the presence of peroxide 
hydrogen in the blood, but he has shown that blood corpuscles 
instantly decompose the compound. He has, however, found it i 
urine, and explains by its presence the rapid oxidization of that fwd. 
Altogether these researches of Schénbein must be regarded as soe 
of the most important on which chemists are engaged. 

Since the above was printed we have seen it announced that Scho- 
bein has succeeded in isolating both ozone and antozone, the tw 
bodies of which ordinary oxygen is composed, Antozone has a density 
less than that of hydrogen, and therefore is the lightest body know. 
It liquifies at a pressure of 150 atmospheres. The two gases coll- 
bine with explosion when exposed to the dark rays of the spectrum, 
and ordinary oxygen is reconstituted. This decomposition of a gas’ 
ous element must be regarded as one of the greatest chemical ds 
coveries ever made, and we impatiently wait for a confirmation of th 
statement. 

Sulphur is a body credited with several allotropic modifications 
which, however, seem rather to affect its physical condition than its 
chemical properties, but the latter are to some extent changed. ‘Thi 


Dietzenbacher has recently shown that by fusing only qorth part of 


iodine with sulphur, the mass, after cooling, remains soft and plastic, and 
moreover has become insoluble in sulphide of carbon. More recently 
the same author, in conjunction with M. Moutier, has discovered* that 
many organic substances also possess the same power of modifying the 
condition of sulphur. Naphthaline, camphor, creosote, oil of turper 
tine, and even carbon alone, render it soft and plastic, and partial 
insoluble in sulphide of carbon. Wax and oil also render it soft, bu 


* ‘Comptes Rendus,’ t. lx. p. 353. 
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the solubility is not affected by these agents. The authors seem to 
regard this power of carbon, and bodies rich in carbon, to alter the 
hysical and chemical properties of sulphur, as to some extent com- 
parable to the effect of carbon in the conversion of iron into steel. : 

One practical result of these investigations has been to show the 
possibility of making large plates of sulphur for electrical machines 
which will be unaffected by moisture and atmospheric influences. 


The mention of bisulphide of carbon recalls to our mind that Mr. 
Lewis Thompson has latcly made public* a simple method of re- 
moving this pernicious ingredient from gas. He takes advantage of 
the fact that the vapour of bisulphide of carbon, and the vapour of 
water cannot exist together at a high temperature without undergoing 
a double decomposition resulting in the formation of sulphuretted 
hydrogen and carbonic acid. He therefore proposes to mix the gas as 
soon as it leaves the hydraulic main with a certain amount of steam, 
and to send the mixture through tubes heated to redness, in which 
the decomposition will take place. The resulting compounds, as 
probably all our readers know, are common ingredients in raw gas, 
and will be removed by the ordinary methods of purification. How 
this process will answer on the scale of manufacture common in our 
large gas-works we cannot say; but seeing the objectionable effects 
which are produced by the sulphurous acid generated in the com- 
bustion of sulphide of carbon, and probably other sulphuretted com- 
pounds in gas, the process deserves a serious trial. 

_ Deville continues his valuable researches on the phenomena of 
dissociation, and has now invented an ingenious apparatus by which 
the partial decomposition of bodies below the temperature of com- 
plete decomposition can be satisfactorily demonstrated. This appa- 
ratust consists of a porcelain tube, which carties within it a copper 
tube of smaller diameter. The tube being disposed in a convenicnt 
lumnace, the gas to be experimented upon is passed through the 
porcelain tube, and at the same time a current of cold water is sent 
through the copper tube. The diminished temperature in the neigh- 
bourhood of the inner tube prevents the recombination of the separated 
components, and by certain arrangements the facts of the dissociation 
are clearly shown. Thus, in the case of carbonic oxide free carbon is 
deposited on the surface of the inner tube, while carbonic acid is 
— in the escaping gus. Sulphurous acid is dissociated into sul- 
a ee oxygen, which latter unites with the excess of sulphurous 
wb re sulphuric acid. In order to show this, Deville coats the 
me re copper tube with silver, which becomes blackened by 
face 8 * While the sulphuric acid may be washed from the sur- 
; be oes by means of baryta. The dissociation of hydro- 
of the Ane 1s shown as clearly by amalgamating the silvered surface 
a ube. By this means chlorine is fixed as chloride of silver and 

Th. » While free hydrogen is found in the gas which escapes. 

mi ser does not appear to have experimented in the above 

carbonic acid and ammonia; but he states the results 


* *Newton’s Journal of Arts, Feb. 1865. 
+ ‘Comptes Rendus,’ Nov. 28, 1864. 
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arrived at with the induction spark. Carbonic acid is completely}. @4 
composed by the induction spark when a piece of phosphons j which 
placed on the surface of the mercury in the eudiometer tube to abs of Sou 
the oxygen set free. Aftcr passing the sparks for twenty-four ho cola 4 
only an equal voluine of carbonic oxide was left. | West 

Deville also points out that although a volume of ammonis; theine 
doubled by the action of the sparks, the decomposition is never cop. the ta 
plete. Notwithstanding that no absorption is shown when water j no mt 
introduced into the eudiometer, a few bubbles of hydrocloric adi seem 


passed in, determine the deposition of chloride of ammonium, andi, Be 
mercury instantly rises. | 

Messrs. Buckton and Odling have made an important discovery i 
some organo-compounds of aluminium.* They have formed alum: 
nium ethide and methide. Apart from the importance of thee 
compounds in determining the atomic weight of aluminium, they pw 
sess great interest in themselves. They are both colourless, mobik 
liquids, which take fire spontaneously in the air, burning witha smoy 
flame, which, along with the carbon, produces abundant floceuli o 
alumina. In water the ethide decomposes with explosive violence 
The determinations of the vapour densities of these bodies have le 
the authors to the adoption of the formule Al Et, and Al Me,, which 
agrees with the high atomic weight required by the specific heat 
aluminium. It must be added that the vapour density of alumimun 
methide, like that of aluminic chloride, appears to be anomalous. 
| Professor Williamson, in a communication to the Royal Society, 


has since shown strong reasons for still adhering to the low atome 
weight of aluminium. 


In connection with organic chemistry, we may mention that Dt 
Hofmann has contributed{ further researches on the colouring-matter 
derived from coal-tar, which we must now cease to speak of as aniline 
colours since the author and Mr. Nicholson have shown that toluidine 
is an essential constituent. These researches, while conclusive 
against the views of M. Schiff, still leave the exact constitution of the 
colours a matter of conjecture. 


In advanced organic chemistry we need hardly say that. incessall 
and rapid progress continues to be made, the discovery of new botie 
almost exceeding the ingenuity of the discoverers to find names for 
them. From these discoveries we gain daily a clearer insight into the 
constitution of chemical compounds; but at present it is impossible , 
to convey to general readers an idea of the facts revealed. . 


Plants containing theine have been so universally adopted as articles 
of diet, that man would seem to have been guided to their use by 
sort of instinct. Physiologists may dispute about the use and the evils 
or benefits which result from it, but it is a fact that everywhere mM 
civilized and uncivilized, scems to exhibit a craving for substances 
contain it. The medicinal effects of pure theine have as yet bee 
imperfectly ascertained, and we may regard it as fortunate that a new 

* *'Transactions of Royal Society,’ v. xiv. p. 19. 
‘Transactions of Royal Society,’ xiv. p. 74. 
t ‘ Transactions of Royal Society,’ v. xiii, p. 485. 
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and prolific source of the body has been discovered in a substance 
which seems to be hardly available as an article of diet. The negroes 
of Soudan and tropical West Africa hold in high estecm the seeds of 
wla acuminata, known as the Guru-Nut of Soudan, or Kola-Nut of 
West Africa. In these Drs. J. Daniell and Attfield have discovered that 
theine exists in almost as large a proportion as in tea. As, however, 
the taste of the nuts seems to be unplcasant to European palates, and 
no mode of preparation is yet known to make it agreeable, they do not 
seem to be suited for an article of dict. We content ourselves, there- 
fore, with pointing them out as a new source of theine. 


PROCEEDINGS OF THE CHEMICAL SOCIETY. 


Since the publication of our last notice, the Chemical Society has 
been engaged for the greater part of two evenings in discussing Che- 
mical Nomenclature and Notation. The subject was introduced by 
Professor Williamson, who, being engaged on a new elementary work, 
isambitious of introducing a more precise and satisfactory system than 
that which is at present current. It would be impossible to convey 
to our readers, in the short space we can devote to the subject, an 
adequate idea of the Professor’s views—hardly elaborated with sufli- 
cient distinctness, in the communication read—and we therefore wait 
the publication of the work in which we shall find the system he pro- 
poses applied. In the meantime, it was eminently unsatisfactory to 
find from the discussion, in which all our leading teachers joined, that 
chemists are by no means agreed upon the fundamental principles which 
must guide us in the adoption of a perfect system of nomenclature. 
Sir B. Brodie, indeed, seems to be of opinion that chemistry has 
reached a stage in which it will be caiiatieniaiatens to abolish the 
we of names altogether, and to describe things by formule alone. 

_ Some laboratory memoranda communicated by Mr. R. Warington, 
jun., contained practical information of much interest. The colour- 
changes produced by the reaction of ferricyanide of potassium on ferric 
salts are variously described in Manuals of Chemistry, some asserting 
that dark or reddish’ brown fluid is produced, while others state that 
the liquid is greenish or dark-green. The author showed that these 

ferent appearances are produced by varying the proportions of the 
reacting compounds, Thus, the dark-brown liquid is produced when 
the ferricyanide is in excess of the ferric salt ; and when the propor- 
tons are reversed the green colour results. With regard to the ques- 
lion of a precipitate, it was shown that when sufficiently acid the 
liquid temained clear ; but with basic ferric salts a pale-brown preci- 
pitate is thrown down by ferricyanide of potassium. 

Another memorandum on the solubility of magnesia in alkaline 
salts, showed that magnesia is to some extent soluble in salts of potas- 


sium ; 

~ and sodium, as well as of ammonium, though to a far smaller 
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before an audience is attended with many difficulties. One of th 
is the fact, that hydrochloric acid is composed of equal Volumes ¢ 
hydrogen and chlorine. By the electrolysis of hydrochloric acid 
usually effected, equal volumes are never obtained ; and the synth 
of equal volumes by the clectric spark is never complete. Dr, fy 
mann, however, showed methods of accomplishing both the analy 
and synthesis of hydrochloric acid, and satisfactorily demonstrtd 
that two volumes of the constituents produce exactly two volume ¢ 
the compound. 

The lecturer next performed an experiment designed to dena. 
strate the fact, that two volumes of hydrogen and one volume ¢ 


oxygen, combine to produce two volumes of aqueous vapour, 
show this, the tube containing the mixed gases is enclosed in anche Ti ye 
tube, through which a current of the vapour of boiling amylic alechl Hi 4, 
is maintained. The temperature of the mixed gases is thus kepti i 

about 130°C. On passing the electric spark explosion ensues as wul, Be oy, 
but the water formed is necessarily retained in a state of vapour, al Hi p, 
on opening the tube under mercury it is seen that the compoul Hi ro 
resulting from the explosion only occupies two-thirds of the bukd Hi wy 


its constituents.* 

The constitution of ammonia by volume was next illustrated, « I fp, 
usual, by means of the induction spark. It was shown that byt Hi » 
passage of the sparks the gas was resolved into constituents whic Ji jy 


occupy twice the volume of the compound. But the most strky 3% », 
experiment exhibited was that which showed the exact bulk of th 3 jj 
nitrogen present. in ammonia. A long tube marked into three dn 9% ip 
sions, by India-rubber rings, was filled with chlorine, and to the op i ¢ 


end was adapted a small globe containing strong ammonia, On allor 
ing a few drops of the liquid to enter the tube, a flash of light ws 
observed ; more ammonia was then admitted, and the tube was wartoel 
to complete the decomposition. A little dilute sulphuric acid Was 
then introduced to remove excess of ammonia; and now the tule 
being opencd in communication with the same liquid, it became fille 
to the extent of two-thirds, leaving one-third full of pure mitroge. i 
Since it had been shown in a previous experiment that chlerine alway 
unites with a volume of hydrogen equal to its own, the last expe 
ment proved that in ammonia three volumes of hydrogen are wll 
with one volume of nitrogen. ae 
The only typical compound remaining, the volume composition 9 
which requires demonstration, is marsh gas ; at present, howevet, ™ 
have no means of experimentally illustrating the composition of 
body. 
Another paper, of much interest, was by Mr. Broughton. describing 
a new reaction for the production of anhydrides and ethers. . 
ready decomposition of sulphide of carbon, at a high temperature” 
metallic oxides, and even by water, with, in the latter case, the P x8 
tion of carbonic anhydride, led the author to think that by the action 


of sulphide of carbon on organic metallic salts, a sulphide of th 


ly 
* It is right to say that this beautiful experiment, which was not — 
successful before the Chemical Society, Dr. Hofmann repeated with mos 
success in one of his recent lectures at the Royal Institution. 
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} metal would be formed and the anhydride set free. The supposition 


wag confirmed by experiment. Acetate of lead heated with the 


B sulphide yielded acetic anhydride. The principle of the reaction is 


; also applicable to the formation of compound ethers, since it allows 

I the anhydride in a nascent state to react on an alcohol. Mr. Brough- 
5 ton prepared acetate of phenyl, by making bisulphide of carbon re- 

' set on the corresponding lead salt in the presence of phenylic alcohol. 
F It would seem possible also to effect the isolation of anhydrides of 


electro-positive radicals, or ethers, by taking advantage of the above- 
mentioned general reaction, and the author has commenced experi- 


S ments with the view of eliminating phenylic ether from phenate of 


lad. Fora more precise account of these interesting experiments, 


© we must refer the reader to the ‘Journal of the Chemical Society,’ 


© for January. 


Another paper of more technical interest was by Mr. J. Spiller, 


| on the Oxidation of India-rubber. The article of commerce known as 
| Patent Waterproof Felt, is found to undergo in the course of time a 
p remarkable change. It loses its strength, close texture, and waterproof 
} qualities, and becomes hard and inelastic. This led the author to 


make a chemical examination-of the new as well as the altered fabric. 


| From the former benzol extracted perfectly pure and elastic India- 
;tubber; but the solution from the latter yielded only a resinous, 
s brittle, brdwnish-yellow substance, resembling shell-Jac. The pro- 


erties of this resin differ considerably from those of India-rubber. 
It is freely soluble in warm alcohol, in wood spirit, in chloroform, and 


Fin benzol; but is not appreciably soluble in ether, in bisulphide of 


carbon, or in oil of turpentine. Alkalies dissolve it with ease, and it 


Sis precipitated from such solutions on the addition of an acid. Like 


India-rubber it is bleached when immersed in strong ammonia. It 


p fuses at a low temperature, and when strongly heated gives off an 
} ipyreumatic oil and water. When dry it is extremely brittle and 

highly electric. It can only be regarded as oxidation product of 
F ‘udia-rubber formed by the absorption of atmospheric oxygen in much 


« same Manner as resins are formed from essential oils and other 
ydrocarbons; and it was further remarked, that gutta percha and 


vw seem both to furnish the same product by the absorption 
p * oxygen. In the course of a short discussion on the subject, Mr. 


¢la Rue observed that the material which had undergone the change 


| described, contained no sulphur; he had had, however, in his posses- 


imi Ini 
on for eighteen years, samples of a similar material, containing 


which had undergone no change. 


\Mpossible, 


1 account of some Brine Springs in Nova Scotia, by Professor 
¥; Introduced a short discussion on the mode of stating the results 


3 rf ’ water analysis, in the course of which Professor Williamson 


weir that it was not always correct to follow the directions of 

oe and combine the strongest acids with the strongest bases. 
op method would probably be to place every acid in part combi- 
ou with every base, but such an arrangement would be practically 


a papers of much interest to advanced chemists have, as 
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usual, been contributed to the Society’s Proceedings, but of thes » 
give only the titles. “On the Action of Ammonia on Sulpho-chlonj 
of Phosphorus,” by Dr. J. H. Gladstone and Mr. Holmes; “(jp 4, 
Artificial Formation of Pyridine,” by Mr. Perkin; “A Note m 4, 
Action of Chloropicrin and Chloroform on Acetate of Potash,” by kt 
H. Bassett. 


V. ENTOMOLOGY. 
(The Entomological Society of London.) 


Ir is usually our custom to include an account of the progress mi 
in any section of Natural History in one of the Chronicles devil 
to that branch of Science; but a special reference to the stated 
Entomological Science is rendered necessary by the Report recat) 
issued by the parent Society in London. 

Entomology is not thriving. It has lost some of its most ardal 
votaries, and there are no doubt many of our readers for whom itwil 
suffice to mention the names of two of its disciples who have pad 
away, William Kirby and William Spence, to awaken in them aia 
enthusiasm for their favourite pursuit, and to remind them how net 
ful it is that the labours of those veterans should not be permitted » 
eclipse the present and future contributions to Entomology. 

We have before us at this time a note, written in a clear and im 
hand, received from Mr. Spence in December, 1858, concluding wil 
the announcement that “the whole of the 7th thousand of our bok 
(Kirby and Spence’s Entomology) “are sold, and five hundrel ¢ 
the 8th thousand.” The same note contains references to “ what li 
been doing in Entomology this year,” and gives us a vivid pictured 
the brave old man, who, to the close of his life, was so devoted a 
liberal a supporter of his science. | 

Without wishing to charge the living generation of Entomologs 


with apathy, we cannot help feeling that when those two stars waned, J 


a shade passed over the science, which the united labours of Stal, 
Newman, Westwood, Bates, Blackwall, Dallas, Lubbock, and oe 
equally famed, have not succeeded in dispelling. 
Mr. Pascoe, the President of the Entomological Society, bs 
placed before the votaries and students of his branch of Na 
History an address* containing a concise account of 18 press 
position and future prospects, and it affords us great satistach® 
to give it a wider publicity, for it is well worthy of the attento" 
all scientific men, and merits a hearty response from all the a 
of Natural History. Mr. Pascoc tells the members of the Sociely 
he cannot congratulate them on an increase of their funds, and | 
although their library is increasing in value, and the Transact 
(which are sold at half-price to town members, and delivered “e 
country members) have never been so important as now, thelt 


* The Address of the President of the Entomological Society of London, 18% 
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on wry limited; and on turning to the account of the treasurer, we are 
iy fe sorry to find that the outlay for this object considerably exceeds the 
1 ME income from the same source, and also that the amount of guinca 


tk subscriptions for the year 1864 is only 101J. 17s., there being but 
yl, ninety-seven members. 
' ‘his is not as it should be. We know many unimportant 
§ provincial societies numbering half-a-dozen times as many members, 
and with revenues in proportion. Surely the Entomologists (and 
indeed the Zoologists) of Great Britain will not allow this report of 
the state of the parent Society to be repeated. At the conclusion of 
this brief notice, we append a circular that has just been issued by 
§ the Society ; but let not our readers go away with the impression that | 
up A te Society can do nothing besides making appeals. The President’s 
touches in a cursory, ‘ut interesting manner upon the progress 
ste Entomology at home and abroad. 
| Herefers to various articles which have appeared in Magazines and 
| Reviews, mentioning, among others, that of the Rev. T. A. Marshall, 
ia Me | 02 the Sub-family Corynodinew,” in the ‘ Proceedings of the Linnean 
+ society of Mr. Rye, “On the Staphylinide,” in the ‘ Entomologists’ 
vl I Monthly Magazine ;’ of Mr. Trimen, “On the Insect Fauna of 
fra We Madagascar,” in the October Number of this Journal; and Mr. 
‘need. ceandy “Monograph of the Nitidulide,” in the ‘ Linnean Trans- 
» tions.’ 
w He informs us that the trustees of the British Museum have issued 
dim fae u: Wollaston’s Catalogue of the Coleopterous Insects of the 
, vii Me C*DAries,” filling six hundred pages, and accurately describing 930 
red & Mr. Blackwall’s “History of the Spiders of Great Britain and 
at hus Fe Ireland (reviewed in the October Number of this Journal) is also 
ued fe Ueuhoned with commendation ; and the observations of Mr. Black- 
d sal wall regarding the means by which insects are enabled to adhere to 
; Smooth surfaces, are summarized. ‘This subject is by no means 
og I _ by Mr. Blackwall, for there are difficulties in the way of 
rand, fe, “Ceptance of his “viscid fluid” theory, just as great as the 
‘nto, vacuum ” doctrine of West and others. | 
othes ae The researches of foreign investigators are not forgotten, and 
: «| they on the influence of the nervous system on respiration 
of Claparéde on the “ pericardiac lacune ” of Lycosa ; of 
He ai , of Philadelphia, on dimorphism in Cynips, are all briefly 
rest ators — Our limited space prevents us from touching upon other 
a ad g features in the address; but we cannot help noticing the 
ion too gment passed upon the lucubrations of the ‘Times Bee- 
ce = which the columns of the leading Journal were so long 
y aston ae Uninitiated readers who waded through these will be 
1 ths imaginati to hear them characterized as “rather a work of the 
ct Th on than a statement of facts.” 
ret? TS ot > President complains of a want of simple catalogues or “ lists 
: nse ee Species of families, sub-families, and orders (of 
$63 * ag lg reference to the places where they are described, or 
q ything valuable concerning them is to be found,” and he 
x2 
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suggests that the Linnean or Zoological Socicties should under 
the work of publication. 


We trust, however, that the following appeal just issued will} 
heartily responded to; and that so far as the Annulose sub-kinglm 
is concerned, the Entomological Society may itself be enabled y 
carry out the suggestions of its President. 


The Entomological Society of London. 


‘*The Entomological Society of London was founded in 1833, fort 
purposes of forming a centre of union for British . Entomologists, 
amassing a Library of Entomological Looks, and of publishing in is 
‘Transactions’ papers on Entomological subjects, 

“The Society is now producing the 12th volume of its Transaction, 
During the last year it published 560 pp. of letter-press, illustrated 
22 Plates. The inadequacy of its funds to defray the expense of printiy 
and illustrating all the valuable contributions to Science which are offerd 
to it, and which, from the unremunerative nature of such publications, my 
probably not otherwise issue from the press, induces the Council to ma 
an appeal to the patrons of Science in general to join the Society, al 
thereby enable it to enlarge its present sphere of usefulness. 

“The Council is extremely desirous of increasing the knowledge 
the Entomology of our own country, and on that account asks more pa 
ticularly for the assistance of the many Entomologists who are scatter# 
over the United Kingdom; especially also is it anxious to devote attentia 
to Economic Entomology, and requests therefore the support of agnal 
turists and horticulturists, and of all who are interested in the habits al 
economy of insects, and the best modes of cultivating the useful ade 
destroying the noxious species. 

“The Council has recently offered two Prizes of the value 0 fir 
Guineas each, to be awarded ai the end of the present year to the Authos 
of Essays or Memoirs of sufficient merit on subjects belonging to th 
economic department of the Science. ma 

‘*The Society consists of Members (who pay an Admission Fee 0 
Two Guineas and an Annual Contribution of One Guineas) and » 
scribers (who pay the same Annual Contribution, but are exempt fu 


any Admission Fee). Both are entitled to attend and introduce visi’ § 


at the Monthly Meetings of the Society, to use the Society’s Library, is 
if resident more than 15 miles from London, to receive gratuitous ; 
‘Transactions’ as they appear, thus actually obtaining an equivalent . 
the amount of the Subscription. Members or Subscribers residing WI 
the above limits can purchase the Transactions at half-price. ip 

“Papers of high scientific interest are awaiting publicise 
furtherance of Science is the sole object of this appeal ; and the‘ . in 
trusts that it will result in a considerable increase of the Contr 
Members of the Society.” 


The address appended to this appeal, which is signed by t 
President, is 12, Bedford Row, London, W.C. 
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VI. GEOGRAPHY. 
(Proceedings of the Royal Geographical Society.) 


| A yuenp once remarked to us on the subject of African missions, 


that it was necessary to cast a great deal of rough-cut but good stone 
into the sea before it was possible to build a mole to stand above the 
surrounding waters, or to raise a breakwater against the occan waves. 
It is much the same with African explorations. Many a sterling, 
honest, scientific traveller is struck down before his work is com- 
pleted, before he raises any monument to himself which stands out 
above the flood of ignorance and barbarism that overwhelm that land. 


§ Such an one was Dr. Baikie. He was the son of a captain in the navy, 


born at Kirkwall, and educated in the Grammar-school of that place, 


| whence he proceeded to the University of Edinburgh, where he gradu- 
| ated in medicine. He joined an African exploring party in a medical 


capacity. For the last six years he has travelled independently, and 
has acquired much scientific information, which will probably be given 
to the public at some future time. He was returning to this country, 
and had arrived in Sierra Leone, in order to take the mail, when he 
was seized with dysentery and fever, which carried him off in two 
days. It seems almost to be doubted if the expenditure of valuable 


; lives like this is repaid by the scanty effects of African discovery. 


Of another party, that of the Dutch ladies who tried to ascend the 


| westem branch of the Nile — Madame Tinne herself, two of her 


maids, Dr. Steudner, and Herr Schubert, and, after an interval, 


f Madame de Capellan— have all perished in the course of a third 


jouney into the interior. Of their companions, however, Fraulein 


| Alexine Tinne, Baron von Heughlin, Herr Mumzinger, and Moritz 
Yon Buermann still remain. 


From Africa there is but little new. The old is still being 


| brought over by those who are competent to appreciate the carnest- 
B hess of travellers, the difficulty of travelling, and the impossibility of 
: absolutely avoiding mistakes. Charity is a virtue not as yet culti- 
| Yaed by the Africans, whether of white or black skins. 


ar Rolfs Gérard is returning to Europe, after a journey into the 
ior of Morocco, south of the Atlas range. He is anxious to set 
dens pedition over somewhat similar ground. Dr. Living- 
resea ea to visit that part of the east of Africa which lies be- 
wale, own most northern point on Lake Nyassa and Burton and 
vith anger part of Lake Tanganyika. He is to be assisted 
-from the Geographical Socicty, as much from the Foreign 


mw, and a private friend has contributed 1,0001., to which may be 


d the Doctor's salary of 5001. a-year, as consul to the native 


laces of Kastern Africa. 


“re south, the Government talk of annexing the district called 


a ish Kaffraria to the Cape Colony. The boundary of the province 


.- Henceforth be the river Kei, whilst the land which was pre- 


“a occupied by the Cape mounted police, between the Kei and 


“shee, will in future be left to certain Kafir chiefs, who will be 
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under an amount of restraint and rule from Mr. Warner, the se, 
intendent of the Tambookies in Cape Colony, who will for the fata 
live beyond the frontiers for the purpose of regulating these barbayy He 
chicfs, most of whom receive some salary from our Government, aj Ie 16: 
are therefore partially amenable to our rule. S bre 

An account of “ Madagascar and its People” has been written Hie an 
Mr. Lyons M‘Leod, formerly consul on the opposite coast of Mom. fie Br 
bique. Naturally from his position the writer has been able to cll IE of 
the best materials for such a work, which includes a history of h He qu 
island, from its earliest discovery down to last year. The latest ny He cet 
from this same island is, that the queen has received our consul wi fie ta 
cordiality, and professed a desire to remain in alliance with Qua Mime tt 
Victoria as a means to her own well-being. 8 


Complaints are frequently made of the antiquity of most of h fi ™ 
maps of India. Several publishers have had good maps of his i 
executed, but, like many other parts of the world, the frontiers of te Ji 
various governments in the countries comprised under this genal Mi 4‘ 
term have varied and extended so much of late years, that it ism 
possible to keep the whole world supplied with the latest informatie 
at a small cost. During the last twenty-five years the Britigh fronte 
has advanced 1,000 miles, and the Russian territory is not al 
creeping onwards with steady strides at an almost equal rate, bi 
the intermediate district is being traversed first by such mes 
M. Vambéry, and afterwards by many English travellers, and th 
constant attendant of Englishmen, the red-bound Murray, is addi 
Central Asia to the almost world-encircling region mapped out wi 
chalked out to be done by the energetic Englishman in search of 
citement. | 

Mr. Ussher has published a very bulky and extensive work 
Georgia, Kurdistan, Persia, and their neighbourhood, which the 
much light on these countries. Thanks to M. Vambéry, and othe 
who have explored the districts bordering on his route, Central 4s 
will be before long as well known as Central Africa or Cental 
Australia as exercising ground for scientific travellers. ¥ 
Gifford Palgrave, who has penctrated into previously unknown pi 
of Arabia, has been made Prussian consul at Bagdad. od 

Much attention has of late been attracted to Bhotan, andi} 
to be hoped that, if no other advantage accrue from the wa 
being waged in that territory, at least some geographical informs 
and some good maps may result from it. The country 1s said " 
in some parts adapted for the cultivation of tea, especially nett 
province of Assam. In a few years we may expect to find that1 
be a matter of great doubt whether the tea we drink comes from f 
country which we have so long considered to have the rom 
its growth. India already supplies a very large proportion ° 
which is drunk in England; and the colourless Japanese be! xs 
finds not a few patrons. Englishmen are acquiring land 2 a 
for this purpose, and the natives are stirred up into some “7 
by the demand for native tea, which is sold at a good prolit, at 16 
a pound. 
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| The district of Bhotan, or Bootan, to which we referred above, 
him ME Ties on the southern slope of the Himalayas, and includes some of the 
ary fe highest of these mountains, as, for instance, Chumulari, which is 
t ul Ee nearly 24,000 feet high. This district is 230 miles long, and 130 
§ broad, and contains 19,000 square miles. Between the years 1772 
md 1774 a slight collision took place between the Bhoteahs and the 
mn. MEE British; since that period little notice has been taken of the doings 
sla HEE of these mountaineers, until their invasion of Assam and the subse- 
fy Me quent maltreatment of Mr. Eden and his party. The military pro- 
‘wm MMe ceedings of the invading force at present have been confined to the 
vid Me taking of hill forts of some strength, defended with much courage by 
ua MEE these mountaineers. The boundary towards the British possessions 
| isnot of a mountainous character, but rather marshy forest, such as 

fy ME Would be called swamp* in America, 


nis fe «= There is but little geographical news from Australia. The electric 
if ty fame telegraph now connects all the principal colonies, running from 
neni fe Adelaide to Melbourne, thence through Sydney to Brisbane ; and it is 
sin Mae expected soon to reach Rockhampton, a town destined ere long to 
tin fame eclipse Brisbane, unless the latter makes great efforts to keep up the 
onte fae start it already possesses. We suppose Point Somerset and Cape 
ul fee York will be the next post; and when we have arrived thus far, we 
. bt fe may hope for a fortnightly communication with the China mail before 
ons fame the latter reaches Calcutta. ‘A History of the Discovery and Explo- 
| tt ie tation of Australia’ has been written by the Rev. Julian E. Tenison. 
diy fie Woods, of the colony of Victory, a gentleman who adds innumerable 
t wi fae letters to his name, and who has had great assistance in his work from 
f & fe Governors of provinces, and others possessed of information on the 

§ subject on which he writes. The result is a dry but valuable account 
kali of the early history of the Continent, and of the latest discoveries in 
ont fie the interior, Amongst many valuable facts he mentions that Captain 
thes Flinders, in whose honour, as we mentioned in our last paper, the 
As HM Australians have. been so liberal in giving names of unconnected 
itl localities, received so little pecuniary liberality, and his surviving 
We tlatives have profited so little by his discoveries, that one of his nieces 
ps HP short time since had to apply for an assisted passage to New South 
a. ales, After the death of Flinders, there were no great discoverers 
iti Australia until Sir Thomas Michell, in 1831. He was succeeded 
yne, the present Sir George Grey of New Zealand, Leichhardt, 
sit the Gregorys, Austin, Babbage, Warburton, Macdouall 
oh He Sturt, Burke, Wills, Walker, Landborough, McKinlay, and Howitt. 
ht a work of one of the above travellers, Mr. Macdouall Stuart, 
wl oo Explorations in Australia,’ has been accepted by her Majesty 
tht Bh by the Prince of Wales, who thus ratify the name of “ Alexandra 
yd He “and” given by the discoverer to a portion of Northern Australia. 


Several questions of to i i 
rye pography, if not of Geography, will receive 
j ‘lucidation from the survey of Jerusalem and the Dead Sea, by the 


a Ppers under the command of Captain Wilson. Much has been done 
a 

bi F whe an Western Continent the word “ swamp”’ refers to the timber on the land, 
the moisture of the soil itself. 
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by them, and as their work approaches completion more is found tp char 
them. The opportunity of having men who have had considen}, Tay! 
experience in the trigonometrical survey of England in such locality from 
is not to be passed over, and it is worth while expending a little aij prob 
tional money, which will surely be forthcoming for such an objet, arch 
procuring data from which accurate deductions may be made, \j funn 
only from religious and antiquarian motives must much interest ea leng 
cited as regards such measurements, but natural science may emei Eup 
some accessions of knowledge from the survey of the Valley of i Mi  insts 
Jordan and Dead Sea. case 
Mount Attna, after a repose of thirty years, has commends 
eruption at some distance from its main crater. As yet but lth ie ° 
damage has been done, but a very fertile district is threatened. Sm iy of J 
lives have been lost through the explosion of water in the cistensme i ™ t 


which the lava has passed, and thus sealed before its heat ha pn 
trated sufficiently to convert the contents into steam. The mow ie 
gave warning of a coming eruption during a whole month beforehul 7 
by a dense cloud of smoke which overhung it, the weather hi int 
meantime becoming remarkably warm. The eruption, which beua i 


Day 
the 31st of January, runs down the eastern side in three pruapl ten 
streams, which separate into several branches as they proceed. Ano i of 
other points threatened is the famous chestnut-tree “of the hum He bet 
horsemen.” It is rather remarkable that the neighbouring volamt i mi 
Vesuvius has also manifested disturbance about the ‘same time i Ri 
the 9th of February a cone was raised, red-hot stones were thun gi to 
out, and shocks were produced which were felt in Naples. It 1s seldos tthe 


that two of these safety-valves of under-ground disturbances extuli 
activity at the same time. Probably, however, this disturbance & 
Vesuvius is only areflex of the occurrences at Aitna, and not to b 
accounted a distinct eruption. — 


Tue Royat GEOGRAPHICAL 


Since our last notice of the proceedings of this Society 1) i 
interesting paper has been read by Mr. J. G. Taylor, “ Notes . 
Visit to the Sources of the Tigris, with an Account of Ancient 
mains found in their Neighbourhood.” An exploration of couniici® 
near Diarbekr and Kars scarcely promised to be a highly interest 
subject, but Mr. Taylor observed two matters which have not bee 
marked on previously. Sir H. Rawlinson, previous to the de ff 
of this traveller for the neighbourhood of the Upper Tigris, 560 
that he should look in a certain locality for Assyrian remalls, er 
Tiglath Pileser I. (about B.c. 1110) stated, in his records of a 
that he had erected by the side of an inscription by a forme mm 
who had laid waste the same country in bygone generations oh 
memorials were entirely unknown to the inhabitants of the cow? 
but, after a little perseverance on the part of Mr. Taylor, = st 
covered by him on the site indicated. This affords a remarka ‘1 ‘ 
firmation of the truth of the interpretation put upon the cu 
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characters of Assyria. The second interesting locality visited by Mr. 
Taylor was a cavern into which the Tigris plunges at a few miles 
fom its source. It traverses about two miles under ground, and it is 
probable that formerly this distance may have been greater, as detached 
arches and masses of rock choke its passage at some distance from the 
| tunnel, thus confirming the account of Strabo as to the extraordinary 
| length of its passage under ground. Some of the sources of the 
Euphrates are within five miles of the Tigris,—here, as in many other 
| instances, great rivers rise in adjacent localities, seldom, as in this 
case, to unite again near the termination of their course. 
| A paper was also read before the Society, which gave a description 
| of “Lake Nor Tzai-san,” near Berezoff in Siberia, near the boundaries 
5 of Russia and Chinese Tartary, written by M. A. Abramof, a resident 
| atthe former town. The lake is a fishing station of the Russians, and 
| is visited yearly by a Chinese official, to whom a tribute of salt fish is 
presented. 
| The basins of large rivers form a subject of much more practical 
| interest than the discovery of the source of the mightiest stream yet 
} navigated ; nevertheless the latter subject invariably attracts more at- 
tention, and has more of romance in it than a well-considered account 
| of country drained by a really important means of communication 
| between distant lands. A paper by Mr. Richard Temple, Chief Com- 
missioner of the Central Provinces of India, “On the Basin of the 
| River Mahanuddy,” refers to a subject on which the writer is well able 
to speak from his official position, and forms, in fact, an abstract of 
| the geographical portion of a report furnished to the Government ; 
still, from its statistical and extremely practical character, it seems to 
have attracted little attention among scientific men. The district 
drained by this river system is very extensive, as the stream is navi- 
gable for 690 miles, thus forming a means of inland communication 
between a very extensive country, but unfortunately it does not open a 
road to the sea, since the mouth has silted up. This is the more un- 
fortunate, as the district of Chutteesgurh, on the upper part of the 
nver, 18 well adapted for the cultivation of cotton of a kind, it is said, 
Superior to the majority of Indian produce: This climate causes it 
to be thus suited for growing cotton, as it has a moist atmosphere, and 
© copious rains keep the river at a regular height during a large 
pertion of the year. This steady rain is induced by the hills sur- 
rounding the river valley, and thus irrigation is not required even for 
ence. The corn crops are so great that of late years they 
pense in the stacks. In the upper part of the valley mangore 
encroached upon the old kingdom of a Rajpoot dynasty, 
ma ‘ its capital at Ruttunpoor. No other trees grow here, 
64 lower down the forests are extensive, and large quantities of 
a hen of : tree called the Sal-tree, are grown. This latter equals 
and strength, but it requires several years to be- 
pds te. y seasoned, and is consequently less valuable. Besides 
ali 1ents of commercial enterprise, the valley affords both coal 
On in considerable abundance, which might be made available 
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uld the entrance of the river be opened to large vessels, which would 
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be possible at the expense of a little dredging, and by this means op. 
munication with the interior might be effected during the six mony 
in the year when the water is highest. Until this is carried oy; 
would be scarcely fair to the natives to induce them to cultivate cot 
without means of getting it to European markets. 

The same evening a paper was read from Dr. Bastian, a natived 
Bremen, on “A Visit to the Ruined Cities of Cambodia.” The wiz 
is still in that country, continuing his exploration of temples, bridgy 
and sculptures near Thalesab, or the Sweet-water Lake. He has fom 
numerous inscriptions on the temples, and hopes in time to throwsm 
light on the history of this country, a subject all the more interestiy 
as the actual documents still in existence extend back but a short tip 
tance, all that were older having been consumed by fire. 


During a dearth of other subjects, Captain Sherard Osborn, RI, 
has excited the flagging interest of the Geographical Society by brn. 
ing before it the topic of Arctic exploration. He considers that 
should not rest upon what has been done; that though the immetiik 
object of former voyages, viz. the discovery of a north-west pass, 
has been gained, and that one problem has been solved, there are may 
more, though not of such commercial advantage as this was supposed li 
be in the days in which the idea was first started, still of vast scientilt 
value—problems which ought to lead adventurous spirits to attemp, 
and scientific men to foster the attempt, to reach the North Pob 
The leading difficulty anticipated was the opposition raised by many 


what they might consider a dangerous and a useless employmat 


Government resources. This Captain Osborn met by showing thi 
such an expedition is neither dangerous nor useless. During th 
period between 1818 and 1854 only two ships and 128 men had bee 
lost out of forty-two exploring parties, In no part of the world lu 
so large a surface been mapped out at so small a sacrifice of hum 
life, and no expeditions were so popular among the common sailon# 
these northwards. The advantages to physical science accruing fv 
well-directed observation in extreme latitudes promise to be excel 


ingly great. The mysteries of the Gulf-stream and the Ice-streal ie 


hidden in the abysses of ‘the Arctic Ocean—if it exist; whether} 
Pole be surrounded by earth, ice, or water, is still unknown, and i 
clusive arguments in favour of each theory are put forth. 

magnetic pole has been visited, and lengthy observations 12 its mmm 
diate neighbourhood have led to many modifications of our opinions @ 
subjects connected with the needle, and especially have elucida rf 
dip. No voyage northwards has been undertaken but it has aflo 

some materials for starting new theories or correcting old hes 
Grant, then, that an expedition is desirable, the next question 18 

route to be taken. Two principal ones strike the mind at once—01e}) 
Spitzbergen, between Greenland and the American islands, the te 
by Smith’s Sound. The former is proposed by Dr. Petermat, , 
latter by Captain Osborn. By the former way sailing-ships have Oi 
within 500 miles of the Pole, and Captain Parry attained, be (3 
night of 22nd July, 1827, to a point at an interval of oy © 


geographical miles from the desired point. But north of Spitabere? 
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| yo land is known to exist—according to Dr. Peterman, an advantage ; 
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according to Captain Osborn, a drawback, inasmuch as no fixed points 
for depositing provision can be depended on. Greenland is known to 
extend 120 miles nearer the Pole than Spitzbergen, and there is every 
probability that it runs much farther. As far as it has yet been 
traced, icebergs are observed to come down the coast, a sure indication 


) of extensive glaciers, which, like rivers, their representatives in 
| warmer regions, demand a great extent of land in order to become 


Besides, extensive mountains were seen by Mr. Morton to the 


' north of the Humboldt glacier and Cape Constitution. We may well 
§ conclude, then, that land runs far north, and that expeditions might 
| safely deposit their provisions for their return portion of the 968 miles’ 
| sledging, which would be all that would be required in order to go 
» from Cape Parry to the Pole. Much more than this has been done on 
} many occasions by arctic voyagers. Commander M‘Clintock’s party 
| in 1858 went 1,220 miles in 105 days; Commander G. Richards, 
} 1,012 miles in 102 days; Lieutenant Mecham, 1,203 miles ; Captains 
| Richards and Sherard Osborn, 1,093 miles; Lieutenant Hamilton, 


1,150 miles, with a dog-sledge and one man; in 1854 Lieutenant 
Mecham, 1,157 miles in only 70 days ; Lieutenant Young, 1,150 miles ; 


; and Captain M‘Clintock, 1,330 miles. 


One great source of interest in these journeys would be the manners 


| aid customs of any races living in these distant regions. Sir John 
| Ross discovered a tribe, named by him Arctic Highlanders, in lat. 
s 15°35’. They were hearty, strong, well-made men. A well-fed and 
| Well-disposed tribe is known to exist in Smith’s Sound, and traces of 
} mbabitants have been found between Humboldt Glacier and Cape 


Constitution, though the Esquimaux know nothing beyond the former 
barrier. The condition, civilization, and customs of such people 


} must be highly interesting, and might throw much light upon the 
| period when our ancestors were dependent on stone and bone for their 
| implements, and when our predecessors in this land were more closely 
} allied to tribes in the far north than they are at present. 


The means to such expeditions as are required for these purposes 


| Wenot to be found, according to Captain Osborn, in private enter- 


prise, It was this which ruined Dr. Kane’s* attempt. It only 
requires sufficient pressure to be exerted by the scientific and educated 
world upon the Governments to induce them to fit out for this service 


: Some of those fine vessels which now lie rotting in our dockyards. 


Wo small screw-steamers, with 120 officers and men, would not 


j spear a8 a large item amongst the 50,000 men annually voted for the 


Navy ; and such employment as this would be better training and less 


» “Pensive of life and money than small warlike preparations against 


are, Japan, or New Zealand. 
ides the ethnological, geographical, and physical observations — 
tred to above, there is one of great practical value,—the measure- 


ment of an arc of the meridian in these high latitudes. ‘The speaker 


* We would remind Captain ( ; intock’ 
aptain Osborn that Sir L. M‘Clintock’s successful voyage 
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appealed, therefore, to the President of the Society to secon an ped 
forward his views in this matter—an appeal which elicited a hey like 
response from Sir Roderick Murchison, as well as from Gene) into 
Sabine, the President of the Royal Socicty, Mr. John Lubbock 4 maj 
President of the Ethnological Society, and others. Of cous, war 
subject of this kind is received with various feelings, and this j, to | 
has excited much controversy and excitement beyond the rooms of tis oth 


Society. 

Dr. Augustus Petermann, an Honorary Corresponding Member 
the Society, has addressed a communication to Sir Roderick Mundi 
son, from Gotha, on the subject of Captain Sherard Osbor’s paper, 
Whilst most anxious for the prosecution of discovery towards the Nur 
Pole by British seamen, he urges very strongly the route by wayd 
Spitzbergen, in preference to that by Smith’s Sound, for eight prinapd 
reasons:—The Spitzbergen route to the North Pole is (1) th 
shortest from Great Britain, (2) the widest ocean route, (3) most fe 
from ice, (4) it offers only drift ice as an impediment, and this is les 
in spring and autumn, (5) the sea to the north of Spitzbergen camé 
be frozen over owing to great currents, (6) Sir E. Parry reached 
within 465 miles of the Pole in open sea, which extended far toh 
north of his position, (7) all facts:lead to the conclusion that wile 
the Pole is open sea and not land, but if it should be land, this wolli 
easily be crossed in sledges from a ship, whereas a land party comm 
to sea would be checked entirely, (8) the cost of the journey woll 
be less. Sir E. Parry’s expedition from the Thames to 82°41} 


(the highest point yet reached) and back was only 9,977. SI 
Dr. Peterman supports his theory that the Pole is occupied by te 
sea rather than land by many ingenious arguments, and in this theory m 


he is backed by the opinion of Captain Maury. He quotes th Vi 
result of all antartic exploration that a barrier of some five or a 
degrees of ice is found, beyond which open sea is again reached. I ve 
this theory be true, the learned doctor’s idea that a screw-steamt He 8 
might take a trip to the North Pole and back in two or three months 7 
might be realized, thus making the cost insignificant. It 1s also sul fe 
that not only might much scientific knowledge be added to our stores | b 
by such an expedition, but that also a great deal of information night et 
be acquired that would be of the utmost value to the whale fishers ‘ 
Should it be found possible to endorse this statement, but little 0m 
parative difficulty might be found in starting an expedition . 
present a great deal of contention is going on as to possibility’ : 
inducing the Government to forward the plans of the Society. 
course much may be said on both sides. It is evidently not ¥ 
province of the Government of a great: nation to expend the money 

of that nation in purely scientific pursuits; at the same time sl 

has reference to the material well-being of the people must 

within the duties of those who receive the proceeds of taxation. f 

the honour of England is enhanced by the discoveries of her ee = 
men is true enough, but her honour is in the hands of voli) 
societies. If it can be shown that some material advantage t0 4 . 
mercantile class, such as our whale fishers, will result from ™ 
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pedition to the North Pole, the guardians of the public purse are not 
likely to exact very demonstrative arguments or inquire too closely 
into the probable results, and thus the skeleton of an exploring party 
may be furnished with vessels no longer of any great value for 
warfare, but the chief expense of scientific apparatus, &c., will have 
to be furnished by the Royal, Royal Geographical, Ethnological, and 
other Societies. 

The subject of his former paper having excited such great atten- 
tion, and created so much discussion in various publications, Captain 
Sherard Osborn read an abstract of Dr. Peterman’s paper at the 
meeting on the 27th of February, and then proceeded to combat to 
some extent his position that the route by Spitzbergen was the better 
one, Admitting that under the Pole there was water, he would not 
admit that it was all open sea over the 150 millions of square miles 
as yet unexplored. This was one of the points that it was desired 


| toget at rest; but in either case it would be much safer, and would 
| givea much surer hope of the return of any“exploring party if they 


had to travel principally over dry ground. The number of men in 
the naval service who were anxious for employment of this kind was 
very large, and included men of all ranks, from admirals and those 


| who had won their renown in these regions, down to those who had 


their laurels yet to gain. The sum expended by the nation on the 


| lavy was great; much had been spent in building vessels of war to 
| suit the new wants of scientific warfare, yet the results were few, and 
| the fighting vessels might be counted on the fingers, whilst but a 
; small share of this large sum, only one 230th part during the last 


ten years, was expended on the scientific departments, and out of this 
money had been used for a cricket ground—hardly a scientific ad- 
vantage. All who have taken part in the discussion of this subject 
admit that the risk to the lives of the explorers is diminished to a 
very great extent, and that former failures ought not to be made a 


| Standard by which to judge of the future. 


On the same evening, at a later discussion of the expedition to 
the North Pole, an ingenius but rather speculative paper was read 
by the Secretary, Mr. Markham, “ On the Origin and Migration of 
the Greenland Esquimaux.” The Esquimaux were stated by this 
gentleman to have originated in Asia; to have found their way to the 

uy Islands, how or when does not appear, though in these islands 

er traces are very numerous, and have been found by all arctic 

Yoyagers ; and finally to have arrived at the northern part of Green- 
=e Here they divided into two parts, one going south and driving 
ut the Norsemen who had previous to this colonized the south of 
as far as Upernavik ; the. other journeying northwards, and 
we lat time to this being cut off from communion with the rest of 

the sbi To seek these distant offshoots of the human family is 
= ae the proposed expedition, and an account of their habits, 
bees via ge ge and mode of life would throw much light on the 
i, a ory of the world, and probably on the condition of our 
aD he the earliest ages. Another portion of Mr. Markham’s 
» Which contained less theory and a more solid basis of facts, 
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was devoted to an historical sketch of Greenland from the time it yy 
first colonized by Norsemen emigrants from Iceland, when tres gy 
on the hill sides and a milder climate clothed those desolate shor 
with a verdure which made them attractive to many a my 
Scandinavian Viking. Two districts were once colonized in thy 
manner ; but the Esquimaux came, war ensued, but little or no inty. 
course took place between the mother-country and its puny ofispriy 
thrust forth into a cold world; a deep sleep seems to come over Icelui 
and now all the remains of this once flourishing colony, or the si 
more distant voyagers to Vinland farther south, are a few Rui 
inscriptions on the coast of Greenland and some of the seaboard 
Continental America, and a saga or two carefully stored away amoy 
the most interesting relics of the Society of Northern Antiquities 
Copenhagen, published, or to be published, by the learned membes 
of that body, who have done so much towards elucidating the ea 
history of all branches of the Scandinavian family. 


VII. GEOLOGY AND PALZONTOLOGY. 
(Including the Proceedings of the Geological Society.) 


PALZONTOLOGISTS are now and then startled by some one proposing @ 
interpretation of a fossil altogether at variance with that commaly 
current. Such views are often received with scant courtesy, and 10 
unfrequently excite some amount of ridicule. But really eama 
students of nature require little inducement to replace this sor d 
argument by one better calculated to establish truth and advue 
science, for paleontologists cannot but remember how many 4pp* 
rently outré opinions have afterwards turned out to be strictly cored 
We doubt not, therefore, that the case we are about to record 
receive in good time either confirmation or disproval from able 

A little pamphlet of 19 pages, by M. Sanno Solaro, a pres f 
the “Company of Jesus,” has recently been published at Toulow 
It is entitled “ Mémoire sur le premier bassin de Dinotherium det 
vert dans le département de la Haute-Garonne,” and is illustrated by 
three quarto plates. In it is recorded the discovery of a number‘ 
remains of Dinotherium at Escanecrabe, in the said department, during 
the construction of a road from that place to Lilhac. Amongst 9 
was an enormous pelvis, quarried out under the superintendent? ; 
the author himself; it measured about 6 feet across the crest of the 
iliac bones, was nearly complete, and evidently belonged to 8 hug 
Dinotherium. 

Now we come to the remarkable point. At the side of the 7 
loid cavity, M. Solaro discovered another, of a triangular _ n 
taining the articular extremity of a small bone, which fitted ee 
This he considers to be a portion of a marsupial bone, notwiths 
ing that it was articulated to the ilium instead of the anterior 
of the pubis, as in other marsupials. 
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The author ingeniously remarks that the head of the Dinotherium 
being so aberrant, the animal might almost be expected to possess 
other anomalous structures, and he suggests as an explanation of the 
| position of the “ marsupial bones,” that had they been attached to the 
pubis the pouch would not have been large enough to receive the 
} young, while their articulation to the iliac bones sufficiently accounts 
S for the great lateral development of the latter. 
| The Dinotherium was considered to be allied to the Tapirs, by 
| Cuvier; it was afterwards thought to be a Cetacean, until the dis- 
| coveries of M. Lartet, when it took its place amongst the Pachyderms. 
5 Now, if M. Solaro be right, it must be considered a Pachydermatous 
| Marsupial, approaching the Nototherium to some extent, but not in 
| respect of the position of the marsupial bones. Again, if M. Solaro 
| beright, the Dinotherium could not have been aquatic in its habits, 
for, as he remarks, its young would have been smothered in a few 
| minutes after immersion. 
| The Nototherium was about the size of an ox; but the Dinotherium 
| was as big as the largest species of elephant. It certainly requires a 
strong imagination to enable one to conceive the possibility of an 
; animal of such colossal dimensions, with two huge tusks hanging from 
its lower jaw, carrying its young about in a pouch! 

The Second Decade of Canadian Fossils, containing a Monograph 
| of the Graptolitider, by Professor James Hall, is an important contri- 
bution to the literature of that curious group of fossils, for in addition 
| to diagnoses of all the Canadian species, it contains a good description 

of their general anatomy, and a discussion on their affinities. Not 
long ago most paleontologists thought the latter question was at 
to fie last settled in favour of the Bryozoa, so many high authorities hav- 
ut MF 48 given their support to that view; and the discovery of a basal 
yp fie Plate in certain species seemed to provide the only wanting link, 
et, J Uumely, the presence, in some of the Graptolites of a structure known 
wil . occur in Bryozoa and not in Hydrozoa. In the introductory chapter 
nds this decade, however, Professor James Hall, who is perhaps the 
td HR Most celebrated of the American paleontologists, describes external 
~ organs of reproduction; consisting of ovarian vesicles, situated on the 
by 
r of 
of 
the 


= Sad = 


+ of the Graptolite, very much as similar organs occur on the stems 
ecent Sertularidee, This is the second time, at least, that Professor 
his conviction of the ovarian character of these sacs, 
B tho Sect opinion be well founded, the affinity of the Graptolitide to 
1208 can no longer be contested. Professor Hall has satis- 

lf that the “ovarian vesicles” were really attached to the 


sti 
a » and originated from it; he has also found young Graptolites of 


of wey J minute proportions, and in all stages of development, “ near 
with the reproductive sac, and in one case there 
DD tthe an 8 breadth between one of the fibres of the sac and one 
“penn processes at the base of the germ.” The function of 
r 4 . Teproductive sac, or ovarian vesicle,” therefore appears pretty | 


equally consequently the Hydrozoan nature of Graptolites seems 


ne of the most paradoxical members of the series of sedimentary 


og 
« 
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rocks is the formation known as the St. Cassian Beds. According, 
all geologists who have studied their position and stratigraphied », 
lations, they lie above the Muschelkalk ; but their fossils partly bd 
to genera otherwise Paleozoic, and for the most part have a muchdip 
facies than those of the underlying deposit, which are, to all inta 
and purposes, of a Mesozoic type. It appears, however, that this dy. 
racter of the St. Cassian fauna has been too much taken for grata 
and that the assertion of the fact by the older geologists meeting with 
no contradiction (perhaps because it was well founded), the anomaly ba 
been much over-rated in value. Dr. C. Gustav Laube has recentl 
undertaken the examination of the whole St. Cassian fauna, go that y 
may shortly expect to have the matter placed in a rather different lig 
than hitherto. The first part of his work, which is entitled ‘Pam 
der Schichten von St. Cassian,’ has: just been published, and appen 
of great promise, for his investigations have yielded, so far, sm 
curious results. This first instalment includes the description of t 
Sponges, Corals, Crinoids, and Echinoderms, comprising 115 specie 
of which 33, or nearly 30 per cent. (quite sufficient to change th 
facies of a fauna), are new. Many of the species belong to genn 
which have not hitherto been known in rocks older than the Jurassi, 
so that if the evidence of the Mollusca turns out to be on the same sie 
there will be comparatively few anomalies to explain. One wy 
important determination is, that the Encrinite hitherto supposed tole 
identical with Encrinus liliiformis, Schl., a Muschelkalk species, dite 
considerably from it, and is a new and very distinct species. 

Amongst the many proofs that Geology is becoming day by iy 
more popular as a recreative study, we may point to the large and 
creasing number of local Geological Societies. Very many of the large 
towns can now boast of a Geological Society, and several other tom 
and districts have a Field Club, or Natural History Society, in whid 
Geology either forms a separate section (as at Bristol) or else 
lizes a large share of the general attention. Some of the Socelit 
and Field Clubs were started many years ago, and have led 4 Wy 
languishing life until recently, when they seemed to take “a fre 
lease,” as it were. We have no space to enter into a discussion of the 
causes of this revival of scientific energy ; but shall content oursele 
with briefly noticing some two or three of the best provincial Ged 
gical Societies, just mentioning by way of contrast, and on the grow 
of impartiality, that we were lately assured that in a certain prom 
cial town, of forty thousand inhabitants, there were only ‘wo peopl 
at all likely to take in the “ Geological Magazine,” or, to read it ot 
any consideration short of actual payment! 

The Geological Societies of Liverpool, Glasgow, and Manchest 
and the Royal Geological. Society of Cornwall, are amongst the ® 
flourishing. Perhaps that of Manchester has been the most suce® 
ful, though the Royal Geological Society of Cornwall has beet 
longest established, and has published the most important W™ 
The Liverpool Geological Society is comparatively of recent ong. 
we have just received the Abstract of the Proceedings of 18 ithe 
Session (1863-64): it appears very creditable to the Society ” 
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Secretary, and it contains three very good papers—by Mr. Morton 


(the Secretary ), Mr. Hicks (of Paradoxides fame), and Mr. Davies = 


Oswestry). The Glasgow Geological Society publishes a similar 


volume, and full reports of the meetings are also sent to local 
| newspapers; this is one of the reorganized Societies, and has at 
least one good feature peculiar to itself, namely, the delivery of 
S monthly “ Lectures,” in addition to holding the usual ordinary meet- 
f ings. We have read the Report of Dr. Machattie’s Lecture, “On 


| Mectamorphism, with special reference to the chemical changes in 


| Rocks,” with a great deal of pleasure, and we cannot help thinking 


the Glasgow geologists remarkably fortunate, especially if the Lectures 
arealways as good as this one. Mr. Dougall’s paper, “On ancient 
sea-margins around Glasgow,” read at the previous meeting, is cer- 
tainly above the average in merit andcare. The Dudley and Midland 
Geological Society is also of recent formation, and its “‘ Proceedings,” 
which we acknowledged in our last Number, will be dealt with on a 


} future occasion along with those of other provincial societies. 


The Royal Geological Society of Ireland, and the Geological 
Society of Edinburgh cannot properly be called provincial societies ; 
but the last Number of the Journal of the former, then known as the 


| Geological Society of Dublin, contains a paper which deserves special 


| notice. This paper is by Mr. Sterry Hunt, and is “On the Chemical 
| «nd Mineralogical Relations of Metamorphic Rocks.” The interest- 


ing question discussed is, “* Whether, in the absence of organic re- 
mins, or of stratigraphical evidence, there exists any means of 
determining, even approximately, the geological age of a given series 


| of crystalline stratified rocks ; in other words, whether the chemical 


conditions, which have presided over the formation of sedimentary 
rocks, have so far varied, in the course of ages, as to impress upon these 


; tocks marked chemical and mineralogical differences.” This is cer- 


tainly one of the largest questions that could possibly be opened out 


lor discussion, Are metamorphic rocks characterized by minerals as 


waltered rocks are by fossils ? Most people would very readily give 


| il answer in the negative without being able to support their opinion 


v fucts of importance. But, on the other hand, Mr. Sterry Hunt 
4 forward a sufficient number of facts to prove that the subject is 
ir one for inquiry. No one now believes in unmeaning coin- 


; Cidetices, though it would be difficult to prove, or even to suggest, a 


interpretation of very many ofthem. The author's suggestion 


ay sowene, to promise well, and we hope that investigators will 
ra 4. problem in mind. What is meant, for instance, by the 
Py uty of the blue crystalline Labradorite of the Upper Laurentian 


weks of Canada to the similar mineral occurring in Skye, if not con- 


tem 

: Lig of the rocks in which they occur? Again, many serpen- 
ae lean istant countries agree in containing chrome and _ nickel, 
Dna “rs, a8 those of the Scandinavian primitive gneiss formation, 


titute of those minerals; now there is sufficient collateral evi- 


de 
er to render probable the synchronism of the former group, while 


tter 
's Known to be much more ancient, so that here we seem to 


be = “se in point. Still, it must be remembered, that isolated 
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cases like these, even if their meaning were more clear, are not yf. 
cient to prove a law of such paramount importance, and as Mr, Sen 
Hunt remarks, “it remains to be determined how far chemial yj 
mineralogical differences, such as those which have been here inj: 
cated, are geological constants.” 

The ‘Geological Magazine’ has been quite as good os wy 
during the past quarter, having contained much that is instrutiy, 
with occasionally something amusing. Papers of sterling worth hy 
been as abundant as before, and all the better for not being quites 
technical. We may specially mention Professor Owen’s descriptic 
of Anthrakerpeton crassosteum, a new air-breathing reptile of love. 
ganization from the Coal-measures of Llantrissent, Glamorganshin; 
Mr. C. B. Rose’s paper “ On the Brick-earth of the Nar,” in whichk 
states his conviction of the approximate synchronism of that depo 
with the Post-tertiary beds of the Clyde basin, and records Dr. (ty 
Torell’s identification of several of the Nar shells with some of thie 
found in the raised beds at Uddevalla; Mr. Seeley’s paper “Ont 
Neck-bones of a new Fossil Whale from near Ely,” which the authe 
states were derived from the Kimmeridge or the Oxford clay, altho 
the oldest English whales hitherto known have been found in th 
Crag; and lastly, Mr. Handel Cossham’s description of the go 
logical structure of Kingswood Hill, in the course of which he shon 
that the rock mapped as Millstone-grit by the Geological Survy' 
merely a particular bed of sandstone (known as the “ Holmes Rock | 
occurring in the Coal-measures, and that therefore coal exists (1s) 
has proved by actual mining operations) where, if the Survey-mip 
were correct, it would be hopeless to look for it. | 

Two other papers come into another category —one by Sir Rodent 
Murchison, in which he quarrels with Sir Charles Lyell for sta 
that the gneiss of the north-west of Scotland and of the Hebrides 
been conjectured to correspond with the Laurentian rocks of Can 
Sir Roderick says that he has proved it, not only for the Scotch gues 
but also for the old gneiss of Bavaria and Bohemia. What may 
‘“‘proof” to the mind of one of these distinguished men, may“ 
ceivably, in a Science like Geology, be no more than a “conjeciit 
to that of the other. We know that everyone believes in hsm 
theories. The other paper is vastly entertaining, and not little 
markable ; it is by Mr. Ruskin, and is entitled “ Notes on the ra 
and Structure of some parts of the Alps with reference to Denudati® 
It is so entirely sui generis, that we can scarcely hope to give # ' 
quate idea of it, except by a reprint. However, we subjo 4’ 
extracts, with explanations. Mr. Ruskin begins with the follow 
odd notion :—“ It is often said that controversies advance port” 
believe, on the contrary, that they retard it—that they ate" ‘i 
mischievous—and that all good scientific work is done 2 — 
done completely.” Believing this, he at once acts contrary © ™. 
lief by becoming a partisan in the question of glacier-eros!0l, we 
the matter in his own peculiar way, after the manner of an eX#8 i 
reductio ad absurdum. Thus: “ Where would be the harm of g@ 
it for peace sake, even in its complete expansion ? There we™ 
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- , rotatory glaciers—whirlpools of ecstatic ice, like whirl- 
which hollows in the Alps,” and so on, 
Again, “ Gigantic glaciers in oscillation, like handsaws, severed the 

main ridge of the Alps,” &c. Professor Ramsay and his followers do 
not require any such ridiculous suppositions in support of their 
S views; and, although we are no advocate of their theory, we submit 
S that Mr. Ruskin has not argued against it in a proper manner or a 
} proper spirit. He should rather, on account of his own reputation, 
F have stuck to the text with which he began; for if scientific contro- 
F veray is mischievous, the burlesque of it is much more so, The 
S following paragraph, with which we must conclude, is perhaps the 
I most amusing in the paper. “The lakes of Maggiore, of Como, and 
§ (arda, are similar excavations by minor fury of ice-foam ;—the Adriatic 
F vas excavated by the great glacier of Lombardy ;—the Black Sea by 
; the ice of Caucasus before Prometheus stole fire ;—the Baltic by that 
| of the Dovrefeldt, in the youth of Thor ;—and Fleet Ditch, in the days 
of the ‘ Dunciad,’ by the snows of Snow Hill. Be it allso; but when 
all is so, there still was a Snow Hill for the snows to come down.” 

The admission of this remarkable paper, for the sake of catching a 
great name, into a Scientific Journal, which should be most particu- 
larly anxious to look to measures and not to men, is an apt illustration 
of one of the growing evils of the day, for which, not editors, but the 
| reading public, must be held responsible. 

§  Palwontology has recently sustained a most serious loss by the 

death of Dr. Hugh Falconer, one of the greatest Palwontologists that 
ever lived. His death will be felt the more on account of his pub- 
| lished works containing a mere fraction of the knowledge he possessed, 
f Before he died, Geology end Palwontology were in a much more ad- 
vanced state than they can now be said to be, for though he wrote 
| little, he spoke frequently, and his opinion on Paleontological sub- 
} jects was rightly deemed of the utmost value, partly from his know- 
t ledge, and partly from his caution. Now all this is lost to us, and much 
nore also, especially the salutary check which the fear of his playful 


y banter and scathing satire put upon the thoughtless tongues and hasty 
j Pens of younger men, 


PROCEEDINGS OF THE GEOLOGICAL SocIETY. 


No less than five papers in the last Number of the Geological 
+ rs 8 ‘Quarterly J ournal’ are devoted to the Laurentian Formation 
Teade contents. This subject has recently acquired immense import- 
rays the discovery of Eozoén Canadense in rocks of that age in 
Poem - that in this chronicle we shall not be able to give any 
a of the other two highly interesting memoirs in the same 
By Marin Dee “On the Geology and Fossils of Jamaica,” by Dr. 
rt — uncan and Mr, G. P. Wall, and “On the Correlation of 
a ) — Formations of the North-East of Ireland,” by Mr. 


2 


Any 
wi 
tre 
ha 
te 
hire 
bbe 
pot 
(th 
thow 
the 
athe 
ong 
the 
OW 
ey 
k’) 
as be 
Maps 
erick 
bi 
nels 
ay le 
on 
ie 
shape 
| 
fer 
nol 
be 
| 


302 Chronicles of Science. Ay 


The titles of the papers relating to the Laurentian Formati y 
its Fossils are as follows :— 


1. “On the Occurrence of Organic Remains in the Lauenty 
Rocks of Canada.” By Sir W. E. Logan. 

“ On the Structure of certain Organic Remains in the Lam. 
tian Limestones of Canada.” By Dr. J. W. Dawson, 

* On the Structure and Affinities of Eozoin Canadense” b 
Dr. W. B. Carpenter. 

. “On the Mineralogy of certain Organic Remains from 
Laurentian Rocks of Canada.” By Mr. T. Sterry Hut 

“On the Geological Structure of the Malvern Hilk al 
adjacent Districts.” By Dr. Harvey B. Holl. 


The discovery of the Kozoén has been already recorded in thi 
Journal ; * a notice of the stratigraphical position and almost in. 
ceivable antiquity of the beds in which it was found was given at 
same time. Consequently, of the five papers, it will not be necesun 
to refer more than incidentally to Sir William Logan’s, and our spe 
will not allow us to enter very fully into the points discussed byh 
Holl and Mr. Sterry Hunt, as the chief interest is centred in & 
descriptions of the structure, and the discussions on the affinities 
the fossil by Dr. Dawson and Dr. Carpenter. | 

In place of the strictly technical descriptions of these ditt 
guished observers, we give the following more popular digest of ther 
remarks on the structure of Hozoén, in understanding which the rele 
will be assisted by the woodcuts on the next page. as 

In general appearance (see Fig. 1), were it not for the matenth 
composing it, many specimens of Eozoén might be mistaken for gui 
as it consists of more or less contorted lamin, generally coarse 2% 
one direction—probably towards the surface. In Fig. 1, the wei 
stripes represent the walls of the chambers, &c., and the dark ones te I * 
chambers themselves filled with an infiltrated magnesian silicate. 
the diagram (Fig. 2), it will be seen that the walls (B, B) of 
chambers (A', A’) are perforated by a number of minute canals, ve 
give them under the microscope the appearance of a fringe of acic £ 
crystal, the canals being now filled with the same material # ’ 
chambers. As the chambers grew old a thick calcareous shied," 
stony epidermis (C, C), called a “supplemental or intermols 
skeleton,” was sometimes formed outside the “proper wall (3) 
just described) of the chambers. When this occurred, the next ly 
of chambers (A,, A,) was not in immediate contact with the prene 
one, being separated from it by the “supplemental skeleton, bat 
the same time connected with it by means of “stolons” (D), re 
canal-system (E). The individual chambers of the same layer ® 
open directly into one another (as at a, a), or communicate W . 
another by passages through a shelly partition (as at )). gi 
thus a free communication between the different chambers of the 
layer, and between certain chambers of different layers. 


* Vol. i. p. 475. 
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Fics. 1-3. Illustrating the Structure of Eozotn Canadense.* 
Fig, 1. 


Fia. 2. 


he 


if Wi} 
C 


whit Fic. 1. Portion of a specimen of Eozodn Canadense from Burgess. Natural size, The white 
es the layers are dolomite ; the black layers are dark-green loganite. 
Fig, 2. Diagram explanatory of the structure of Hozodn Canadense. ab 

, a Al, Al, Al. Three chambers of one layer, communicating with each other directly at a, and by 
of te i through a shelly partition at b, 

if A’, A?, A?. Three chambers of a more superficial layer. 
whic B, B, B. Proper wall of the chambers, com posed of finely tubular shell-substance. pet 
eicust C, C, C. Intermediate or supplemental skeleton, traversed by D, D,a stolon of communication 


- two chambers of different layers, and by E, canal-system originating in the lacunar 


1 u i Fro. 3. Section of the disc and radiating outgrowths (3) of Calcarina. The remaining letters 
a ‘curring in this Figure have the same signification as in Fig. 2. 

B ie — These structural features are found only in Foraminifera, and if we 
ye the Eozoin to belong to that class of animals, their interpre- 
evil tation becomes easy. The body of Foraminifera consists of the 
Ptoplasmic substance termed sarcode ;” it is soft, almost homo- 
‘gilt Me S2COus, and remarkably plastic: it fills the chambers, is thrust 
eit through the innumerable canals in the “ proper wall” of the chambers 
hw ay form of pseudopodia, and is present in all the cavities of the 
re 1S ell of the animal. The sarcode in the “stolons” and in the canal- 


cw i ‘ystem of the “ supplemental skeleton” thus connects the sarcode of 
* Figs. 1 and 2 have been copied from the ‘ Quarterly J ournal of the Geo- 


pea Society,’ No. 81; Fig. 3 has been adapted from pl. xiv., fig. 4, of Carpen- 
‘Introduction to the Study of the Foraminifera.’ 
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- is considered to be a more important diagnostic character than th 
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the different layers of chambers, and enables the more deeply-syj 
portions to receive nourishment. 

There appears, therefore, to be no doubt of the correctness of ); 
Dawson's determination of the Foraminiferal affinities of Eozin; \y 
we must refer to Dr. Carpenter's paper for a determination of 
family of Foraminifera to which it is most nearly related. 

Dr. Carpenter says that the structure of the “ proper wall of 
chambers ”.is so similar to that of recent and fossil Nummulites ty 
he finds no difficulty in placing Eozodn in the Nummuline series, w. 
withstanding its zoophytic plan of growth (see Fig. 1). But 
observes that it presents also certain resemblances to Calcarin 
especially in the mode in which the canal-system traversing t 
supplemental skeleton originates, namely, in lacunar spaces on tk 
outside of the proper walls of the chambers (Fig. 2, F, and Fig, 3, }| 
and that it exhibits structures of minor importance, characteristic 
some other genera, It should also be mentioned that, according } 
Dr. Dawson, the Eozoin probably grew in reefs, like the Corals of th 
present day. 

We have given in Fig. 3 a diagram of the genus Calcarin in 
comparison with that of Hozoén, because we have found it easert 
show the parallelism of the latter to recent Foraminifera by s0 dow 
than by giving a diagram of Nummulina, its nearest ally. It wilk 
seen at once, however, that the structure of the “ proper wall” of th 
chambers is different in Calcarina from what it is in Eozoén, and ths 


presence or absence of a “supplemental skeleton,” that structir 
being rather inconstant in its occurrence. Therefore, it must noth 
supposed that the relation of Eozodén is so close to Calcarina asto Nin. 
mulina, although the former appears to us better adapted than th 
latter for a popular comparison. In Figs. 2 and 3 we have int- 
cated equivalent structures by the same letters, so as to render 
comparison as easy as possible. 
Sir William Logan contended for the organic nature of the Eoaoin 
several years ago; but, as no microscopic structure could then be ma 
out, his opinion did not receive much countenance ; and when, i 182 
he brought some specimens to England, Professor Ramsay w%™ 
only English geologist who coincided with him. His energy, P™ 
verance, and liberality under such discouraging circumstances, hat 
excited the admiration of all, and we congratulate him most heart} 
on the magnificent result they have been the chief instrument  P* 
ducing. The discovery of microscopic structure in specimels Zs 
another locality soon placed the matter beyond all doubt; © 
specimens were submitted to Dr. Dawson, and to him the credit 18 ; 
of having first determined the Foraminiferal nature of the fous 
A more perfect series of specimens was finally submitted to Dr.’ ss 
penter, who was thus enabled to corroborate Dr. Dawson's eonclusi 
as far as they went, and to extend very considerably our ow ‘ 
of the minute structure of the fossil. To Dr. Carpenter, ». 
due the credit of determining the Nummuline affinities of Bou 
and of making out clearly the exact nature and physiological » 
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of several points in its organization. Mr. Sterry Hunt, who has long 


} argued, from mineralogical considerations, for the existence of organ- 


isms during the Laurentian period, has also done much to assist in the 
jetermination of the organic nature of Hozoén, and his paper on its 
nineralogy supplies much information on the probable mode of its 
reservation, and on the composition of the minerals (magnesian sili- 
cates) which have replaced the organic sarcode of the animal. These 
ninerals, he thinks, were formed “ by reactions going on at the earth’s 
mrface,” and “not by subsequent metamorphism in deeply-buried 


sediments.” 


When we remember the great antiquity of the fossil, and the highly 


| metamorphic character of the rocks in which it was found, this deter- 


nination of the affinities of Hozodn cannot but excite our admiration, 


| both on account of the skill with which the microscope has been made 


to reveal its structure, and the knowledge and patience applied to the 


interpretation of it, by Dr. Dawson and Dr. Carpenter; and the 


results more than atone for the small amount of romancing contained 
in their respective perorations. Dr. Carpenter’s romance is perfectly 
harmless, and relates merely to powerful microscopes and little pins’ 


heads; but Dr. Dawson’s contains a lump of the old leaven of geo- 


logical dogmatism, where it would least of all be expected. After 
describing an organism, perhaps as much older than the oldest Paleo- 
wie fossil, as the latter is than the newest Tertiary, he reminds us of 


+ General Grant’s “last ditch,” by speculating on the probability of our 


having at last “ the records of the first appearance of animal life on our 


| planet.” If the history of Geology did not furnish a sufficient number 
of proofs of the futility of such speculations, surely the discovery of 


the Hozoin ought to have supplied all that was wanting. 
The anticipation of the ‘authors of these papers, that their re- 


; Searches will form but the commencement of a long series of similar 
} investigations, has already begun to be fulfilled, Mr. W. A. Sanford 


having discovered the Eozoin in Connemara Marble from the Binabola 
Mountains (see ‘ Geological Magazine,’ February, p. 87). In a note 


| to Mr. Sanford’s communication, Professor T. R. Jones corroborates 


that gentleman’s determination, and states definitely, in regard to 


| the relationship of the Irish fossil to the Canadian, that “there is no 


difference between the two.” 
Dr. Holl’s paper “On the Malvern Hills” is an important contri- 


a to British Geology. Its chief object is to prove that the rocks 
| " that region hitherto termed “ Syenite,” &c., so far from being of 
; (sieous origin, are really metamorphosed sedimentary deposits, and 


“es they belong to the great Pre-Cambrian or Laurentian formation. 
«oles addition to this principal feature, the paper is an almost com- 
zh vag on the Geology of the Malvern Hills, and does infinite 
rina ss its author, who has had opportunities of studying the abori- 
atalif a rocks in their colonial home, and is, therefore, well 
the Mil to Judge of their similarity to the so-called eruptive rocks of 
. -llvern Hills. The arguments used by Dr. Holl in support of 
ef conclusion are very strong; as an example, we quote the 
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following, drawn from the occurrence of a felspar with a sm 
portion of silica in crystalline rocks containing free quartz ;~ 


“As this felspar occurs in rocks which contain uncombined giliq) 
the form of quartz, as well as in those that do not, and as the ratio of 
soda and lime, alumina, and silica, is as 1:1:3, nearly, we are justifel! 
think, in concluding that it couid never have co-existed in a compet) 
melted condition along with free silica, also in a state of fusion, or it woul 
have entered into combination with the latter to form a felspar, like ahix 
or orthoclase, in which the ratio is as 1: 1:4; and we have thus cop 
matory evidence that these rocks are not eruptive.” 


The Council of the Geological Society have this year awarded th 
Wollaston Gold Medal to Thomas Davidson, Esq., F.RS., F.G.8)ti, 
for the highly important services he has rendered through many yen 
to the science of Geoiogy, by his critical and philosophical works« 
‘Fossil Brachiopoda ;’ and the Balance of the Proceeds of the Wi 
laston Donation-fund to J. W. Salter, Esq., F.G.S., &c., in recognitin 
of his valuable services in the elucidation of Paleozoic Fossils, al 
to assist him in completing his Monograph of British Trilobites 


VIII. MINING, MINERALOGY, AND METALLURGY. 


Minina. 
Ir is seldom that Mining has been in so very unsatisfactory a stan i hj 
this country as it is at present. From the large accumulatio ¢ fe 


stocks, the price of tin remains exceedingly low, and there ate ii 
half-a-dozen of the tin mines of Cornwall which are working wil 
any profit. If this state of things continues, a great many must (tit 
to work, and those which are kept in operation must be maintained 
a considerable loss. The condition of things may be judged of from 
cne or two statemen*s lately made by the managers of important i 
mines. Captain Charles Thomas, of Dolcoath mine, says—“ 1h 
average price of tin credited to-day is 571. 1s. the ton, or Bl, 98, pet 
ton less than the preceding six months, making a difference of oll 
on the whole amount credited to-day.” The purser of Provident 
Mine remarks—“ The average price of tin per ton received durmg th 
quarter was 5/. less than during the previous six months, oF 1], 10s 
less than the average price for the last twelve years.” 

At Great Work, the decline has stopped all dividends, whic 
would otherwise have been 12/. per share quarterly. We com ; 
the present depression well worthy of record, since it will forms” 
markable chapter in the history of our mines. 


Our copper mines, too, are much depressed. The very latg’™™ 
portations of copper from South America, from Cuba, and ive 
Australia, interfere to a very serious extent with our own mine: 

In many districts, especially in Derbyshire and at Alston Mow 
the produce of our lead mines is falling off. + hi 

We have not yet been able to ascertain the produce of coal 12 
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? mtry during 1864. We are informed, however, that it will be 
+ slightly less than the quantity produced in 1863. The production of 
‘won ore has been large, and the make of iron somewhat in excess of 
the previous year. 

| ‘Mr. Villiers announced in the House of Commons that the Bill 
| which he intended to bring forward to make metalliferous mines 
ritable to the poor, would be postponed to the next Session. This had 
heen determined on to avoid interfering in any way with an Inspection 
Bill, which is being prepared by the Mines Commission, and which we 
| uderstand will shortly be brought into the House of Lords by the 
Chairman of that Commission. It is essential that some legislative 
measures should be brought into action for the purpose of checking the 
} spread of carelessness which is evident in our metal mines. 


From time to time, attempts have been made to use electricity as 
| milluminating agent in coal mines, especially in such as produced 
s0 large an amount of fire-damp.as to be dangerous. As the electric 
' arc could be maintained in vacuum, or in a vessel of water—and, as the 
luminous current could be instantly stopped by breaking connection 
with the battery,—it was thought to possess elements of safety which 
belong to no other method. Not one of the numerous trials which 
' were made was successful, and the idea was abandoned. The in- 
| duction coil of Rhumkorff appeared, however, to open the question 
| mew; and, when the beautiful phenomena of electric illumination in 
| the rarefied media of Geiseler’s tubes had been witnessed, the possi- 
bility of having light without heat, and consequently of forming a per- 
fect safety-lamp was evident. 

MM. Dumas and Benoit have constructed an electric lamp, 
| founded on the advantages presented by Rhumkorfi’s machine, and 
| Geiseler’s tube, and they have made some trials with the lamp in 
} several of the French collieries, which are stated to have been suc- 
| cessful, It will be interesting to describe this lamp. The electricity 
| 8 generated by a modification of the old bichromate of potash 
| battery, consisting simply of a zine vessel, a porous cylinder, and a 
5 toll of carbon, charged with a solution of the bichromate of potash, 
ind dilute sulphuric acid. This arrangement is carefully secured in a 
| Case, with a wooden cover, made to fit tightly by means of India- 
rubber. Next, there is a Rhumkorff’s coil and condenser, placed in a 
| Stout leather case, and then the Geiseler tube, which is very slender, 
| and for the purpose of getting the largest possible amount of surface is 
» ‘Tanged as a conical coil. This delicate tube is enclosed in a case of 
: thick glass, protected by a suitable metal framework. It will now be 
} ‘derstood that the lamp consists of three parts—the battery, the coil 
» Machine, and the tube—the whole together weighing about fourteen 
» Pounds. By means of straps, this apparatus is arranged around the 
p Muner, and provisions have been made by the inventors by which he 
rey be relieved of this weight, and the tube used at a distance from 
“he battery and the coil. 
ere can be no doubt but under circumstances of extreme danger, 

Stamp may be useful. An explosive atmosphere may be 
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entered in safety, with the advantage of having a sufficient light fe 
examination. It must not be thought that anything approaching toth 
brilliancy of the electric light proper is obtainable. When the«, 
cited coil is brought in connection, by means of wires, with the Geigle 
tube, into the ends of which pieces of platinum wire are hermetic 
sealed, it is filled with a rich phosphorescent glow, resembling iD ii 
nature the auroral light. 

The weight of the apparatus,—the inconvenience which must re 
arise from the use of a voltaic battery, with its two fluids—the pit 
cautions necessary to ensure the perfect action of the induction il- 
and the delicacy of the Geiseler tube, are difficulties in the way of thi 
lamp, which must prevent its use under the ordinary conditions¢ 
colliery labour ; but there are extraordinary cases constantly arising 
our “fiery ” collieries, in which it may be advantageous to introdue 
this lamp so ingeniously arranged by Dumas and Benoit. The Ins. 
tute of France has given the inventors “ an encouragement” of 1,\Wi) 
francs for this application of electricity, stating its advantages to ly 
that it afforded the means of giving succour to miners in dangerd 
perishing from the effects of fire-damp or of the “ after-damp.” 

M. Alphonso Dumas attended a meeting of the North of Englui 
Institute of Mining Engineers on Saturday the 4th of February, 
exhibit his lamp. The light was said to cost one penny for ten wotk 
ing hours. The President said the inventor had-no idea of his lam 
superseding the Davy lamp; but merely hoped that it might be wlll 


in places of extreme danger. Mr. Easton said the principle of a pho 


phoric light was not entirely new. He had heard of stale fish hony 
been used for the purpose. 


Mr. Samuel Plimsoll, a gentleman connected with the South Yor 
shire coal trade and that of London, has communicated to Dr. Alla, 
of the Philosophical Socicty of Sheffield, and Mr. Peacock, the Seat 
tary of the Coal Owners’ Association, his ideas on certain plans)y 
which he supposed the presence of carburetted hydrogen may alwys 
be visibly indicated to the miner in the galleries of any collie. 
From Mr. Plimsoll’s statement, which includes many subjects han 
but small relation to Fire Damp, we gather, that he supposes the ht 
carburetted hydrogen of the coal mines to exist only in the upper pat 
of the galleries; therefore, he would have a tube open at both ends 
protected from currents by boxes. In this he would place 4 
balloon of gold-beater’s skin, filled with the lighter gas—this 
would float on the common air, but would not rise into the carbure 
hydrogen—and thus he conceives there would be a regular indicator 
of the quantity of gas in any place where the tube might be plu 
This apparatus is so simple, that there can be no difficulty Fr 
the experiment. We fear Mr. Plimsoll has entirely forgotten the 4" 
of the diffusion of gases, which is often very rapid in its operabi 
but we shall hear more of this if it proves of any value. 
Plimsoll proposes also the application of some chemical a 
register the presence of fire-damp. We heartily desire that he : 
be successful in his efforts to discover a safe and easy plan for te _ 
mining this question, and then direct his attention to the improve 
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‘i of the means by which the source of danger may be removed. One 

th thing should be steadily borne in mind. Men who will tamper with a 

es safety lamp are not to be trusted with delicate apparatus, or with 

cle observing it, if placed beyond the danger of their handling. This 

aly tibe and its balloon cannot be seen without the use of a lamp, and 

” the fame of the lamp is a far more delicate indicator of fire-damp 
than any other at present known. | 


Amongst the numerous safety-chairs exhibited at the International 
il Exhibition of 1862, none attracted so much attention as that of Mr. 
‘hic [EE J.T. Calow, of Staveley. It has been thought so highly of by prac- 
tical men, that a company, ‘The Patent Safety Chair Company,’ is 


- formed for bringing it into more general use. 

d | 

From some interesting papers “On the Mineralogy of South 


ote America,” by Mr. David Forbes, F.R.S., we take a few notes.* 


si Bismuth—This metal occurs in the native state as well as in com- 
Jad bination with oxygen, sulphur, and tellurium, in a small vein in the 
; » Mae Lower Silurian clay slates of the mountain Ilampur, in Bolivia. The 
an mine of San Baldomero opened upon this vein, is situated but little 
amp under the line of perpetual snow, and has an elevation of between 


ofl 14000 and 15,000 feet above the level of the sea. The analysis of 

hu fe He native bismuth gave Bismuth 94°46, Tellurium 5-09, Gold a trace, 

ring Arsenic 038, Sulphur 0°07. The ore Bismuthine gave Bismuth 80°93, 
Sulphur 19°61. 


ork _ Mispickel was found in the same mine, as was also Danaite. Nickel- 

le iferous Mispickel is found in a vein in the Lower Silurian slates in the 

mm Corderillas, between La Paz and Yongas, in Bolivia. 

sly =©Antimonial Galena.—Of this ore considerable veins are worked 

nis Me tear La Paz, and are worked chiefly for the amount of silver contained 

si Guld was discovered by Mr. Forbes in several places in Bolivia ; 

bf Te others, at Ancota, Playa Gritada, Romanplaya, and the valley 

Ipuani, 

nds, 

“" The composition of the specimens was as follows :—- 

a Gold Tipnani, Romanplayva, Playagritada. Ancota. 

96 94°189 93°51 94°73 

5*811 6°49 5+23 

3 

lw Tin.—The discovery of metallic tin may be regarded as amongst the 
y 


most curious fact recorded. It has been stated by others that tin has 
a in the metallic state, but the correctness of this has been 
ye ? 1 Mr, David Forbes appears to have taken every precaution 

“1d being deceived, and he assures us of the discovery of a piece 


? ‘Philosophical Mayazine, vol. xxix., Nos. 193 and 194. 
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of metallic tin weighing 505 grains, at Oruro, in Bolivia. The analy 
made gave the following general result :— 


Cx ypper . . 0 09 
Insoluble Gangue . 0°49 

100-00 


M. A. Riviére has recently published a new treatise on Mine. 
alogy, which from its completeness, we can strongly recommen 
the students of this Science. He treats very fully the Constitution 
Minerals, their Properties, Physical and Chemical Characters, and \y 
gives a valuable chapter on the Relations between the Crystalline Fim 
and the Chemical Composition of Minerals.* 


M. Mare Delafontaine communicates “ Matériaux pour servi 
V’Histoire des Métaux de la Cérite et de la Gadolinite,” to th 
‘ Bibliothéque Universelle.’t The more recent communication wn 
Terbia and Yttria enters fully into the examination of these earths 
by spectrum analysis, and brings forward several new and importat 
facts. In the same manner Didymium, Erbium, and Terbium are«- 
amined, and in a note “Sur les Carbures des Métaux Yttro-Cériques; 
some curious chemical reactions are described. | 


In an ancient Celtic tomb at Mané-er-H’roek, in Lockmariague, 
in the Province of Morbihan, has been found a mineral much resell 
bling the turquoise. This mineral had evidently been used like th 
turquoise, for ornament by some savage tribe once inhabiting ths 
district. It has been examined by M. A. Damour, who finds 0 
consist of — 


Oxide of Iron 0: 0182 
Oxide of Manganese ‘Traces 
Water . 0° 2362 
Silicious residue . 0-0210 

1°0039 


Differing as this mineral does, in the proportions of its principal 
constituents, and in its exterior character, from the turquoise, 4. 
mour proposes to distinguish it by the name of Callais. Many ye 
alogists distinguish the turquoise by the name of Calaite ; Pliny havi 
described a similar stone under the name of Callais. Damour 
to restrict the name of turquoise to the well-known precious stone, ® 

* *Précis de Minéralogic, comprenant les Principes de cette 
Description des Minéraux et des Roches, leurs principaux Usages, & we 
Firmin Didot, Freres, Fils et Cie. 
‘Archives des Scicuces Physiques et Naturelles.”’ Geneva. No. 89. Janu 
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vo that of Callais to this stone, which somewhat resembles it.* 


if, Damour supposes this mineral must have been brought from the 


Fast; but, at a more recent séance, M. de Mortillet has called atten- 
‘ion to the fact that strings of nephrite, which Callais much resembles, 
wre found in the mountains of Switzerland and Savoy. 


M. de Hochstetter communicates to the Academy of Sciences of 
Vienna, an interesting paper “‘On the Nephrite or Jade of New 
Zealand.” 


A new mineral of organic origin has been examined by Professor 


Arthur H. Church, to which he has given the name of Tasmanite. It 


vas first noticed by him in the. Tasmanian Court of the International 
Exhibition of 1862, where it was exhibited by the Dysodile Company, 
asa “Resiniferous Shale.” In the Museum of Practical Geology 


| isanother specimen of the same mineral, labelled as “ Combustible 


Shale, River Mersey, north side of Tasmania.” Qualitative analysis 
of Tasmanite showed it to contain, not only a large quantity of carbon 
and hydrogen, but also a very considerable proportion of sulphur, and 
it was found that the most careful mechanical treatment of the speci- 
mens failed to separate from them completely the mineral impurities. 
When Tasmanite is heated in the air, it burns readily, with a very 
smoky flame and offensive odour ; submitted to destructive distillation 
it fuses partially, and yields oily and solid products having a disagree- 
able smell, recalling that of some specimens of Canadian Petroleum. 
“One is tempted,” writes Mr. Church, “to suggest that the natural 
tock-oils may in some instances originate in the action of heat upon 


| substances similar to Tasmanite Shale.” 


The analysis of this mineral gives the following composition :— 
Experiment. Theory C40 H62 02, S, 


Sulphur . 5°32 5°28 
Oxygen . p Sang ‘ 4°93 5 28 

100°00 100-00 


: Mr. Church, regarding the Mineral Retinite as C“ H™ O* compares 
— C* H® 0? S with it. By this it will seem that the latter 
ers from the former only by containing H* O less, and by the 


Presence of 1 atom of S in lieu of 1 atom of O.t{ 


Professor Maskelyne and Dr. Viktor von Lang have contributed 


| to the ‘Philosophical Magazine’ their determinations of the crystalline 


_ tes Malachite, of Gismondine—a Zoolithic mineral in the form 
as an Square pyramids, which occur on a basaltic lava in the 

gibourhood of Rome—and of Herschelite. Of the latter mineral, 
TA ac ery were examined, one from Aci Reale, one from Aci 
— and the third from Cyclops, Catania, in Sicily. Another 
Pecimen of Herschelite, from Victoria, Australia, is also the subject 


* * Annales de Chimie et de Physique,’ January, 1865. 
t ‘L'Institut, No. 1645, p. 398. 
} ‘Philosophical Magazine,’ December, 1864, p. 465. 
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of some notice.* A good plate of the crystals accompanies ti 
paper. 


M. Felix Pisani presented, in December last, to the Académie is 
Sciences, some analyses of Fibro-ferrite found in the mines of Pally 
in the Département du Gard, France. The composition of this mine) 
which is a variety of Copiapite, described by Prideaux,t was fou j 
be—Sulphuric Acid 29°72, Oxide of Tron 33°40, Lime traces and wig 
36°88. 

The same chemist and mineralogist also made an additional op. 
munication on some new minerals from Cornwall. Langite we bi 
already named. Brochantite has hitherto been found only in Nasw 
Siberia, and in Cumberland. It has now been found in Comm 
The Cornish Brochantite exists in little crystals of the ordinary fom 
transparent, and of a vitreous lustre. The composition was found } 
be—Sulphurie Acid, 17:2; Oxide of Copper, 68°8 ; Oxide of Iron wl 
Time, 1:0; Lime, 0°8; and Water, 13°2; which gives the ordimy 
formula of Brochantite, Cu*® S* + 3 aq. 


Polianite, a variety of Pyrolusite, hitherto unknown in Commll 
has been found there by M. Pisani. This is, says he, “ a new locality 
to add to those already known of this interesting species, whic! 
regard, with M. Breithaupt, as being the primitive perovide ( Hi ne 


manganese par excellence.” : dit 
M. Pisani also notices a porphyroidal granite, in which the ma 3 st 
is replaced by tourmaline, and which belongs to the series of toum 9 th 


liniferous granites of M. Senff. The name of Luaulianite is prop Hi an 
for this species, “ because it is found in the parish of Luxulian, nat Hi pa 
Lostwithiel, where it was first recognized by Mr. Richard Talling, 0 ck 
whom also is due the discovery of Langite, Brochantite, Devillo, i 3 
and Polianite, in Cornwall.” 


The analyses of several mincrals found in the kingdom of Sian M 
was communicated to the Academy of Sciences, at Paris, at the bs 7 
meeting of the year 1864. These were Gold, Corundum, 
Emerald, Iron Ores, some Bitumens, and Clays. 

M. Dumas, in the name of M. Marignac, of Geneva, communicitl 
to the Académie des Sciences, on the 16th of January, a memoir upd 
the “ Combinations of Niobium.” The author of this memoir ere 
at the conclusion that the Hyponiobium of M. Henry Rose is ident 
with Niobium. | 

M. Dove has given the Physico-Mathematical Class of the bat 
Academy of Sciences the results of an elaborate examination ©" ie 
Quartz of Euba, the optical properties of which are compared we 
those of Carthamine and other substances, showing the phenome™ 
Dichroism. | 

M. Schréter has shown that by peculiar treatment, describe? 


* ¢Philosophical Magazine,’ vol. xxviii., No. 129, p. 502. verti 

+ See ‘Glossary of Mineralogy,’ by H. W. Bristowe, in which work, howevt! 
locality is stated to be Chili only. 

t ‘ Les Mondes,’ tome vi. p. 585. 
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him to the Academy of Sciences of Vienna, the Lithioniferous micas 
will yield Lithium, Rubidium, Cesium, and Thallium. 

Mf. Hermann has described a new mineral found at Gumeschefsh, 
F in the Ural, which much resembles Wavelite in its mode of occurrence 
and in composition. To this he has given the name of Planérite. 
| Its composition is, as compared with Wavelite, as follows :— 


Wavelite. 
Phosphoric Acid . 33°94 33°40 
Alumina . ‘ 37.48 35°39 
Oxide of Iron. 3°52 1°25 
Oxide of Copper . 3°72 
Water ‘ 20°93 26°80 


Brushite—In a sample of “ rock guano” from Avis Island, in the 
} Caribbean Sea, new mineral has been discovered. Dr. Gideon E. 
| Moore has carefully examined this mineral, and he gives the following 
as its composition :— 

Phosphoric Acid . 41°50 


100°48 


These figures, he says, agree exactly with the composition of the 
neutral tri-basic phosphate of lime 2 Ca O, HO, PO,, with the ad- 
dition of four equivalents of water of crystallization. The crystalline 
structure has been examined by Professor J. D. Dana, who thus describes 
the minerals—“ The crystals are slender prisms, not over a third of 
aninch inlength. The prisms are monoclinic, and are often flattened 
parallel to the clinodiagonal with perfect and pearly clinodiagonal 
cleavage.” This new mineral has been named by its discoverer 


Brushite, after Professor C. J..Brush, of Yale College.* 


| Emery has been discovered in Chester, Hampden County, 
Massachusetts. It is spoken of by Dr. Charles J. Jackson as “an 
inexhaustible bed of the best emery in the world.” It appears to 
have been long mistaken for an iron ore, and indeed used as such. 
| The principal bed of emery is seen at the base of the South Mountain, 
where it is four feet wide. Its course is N. 20° E.S. 20° W., and its 
| “town extent is four miles. Near the summit of the mountain, the 
d expands to more than 10 feet in width, and in some places is even 
feet wide, 
Kot aloes of two varieties—a coarsely crystalline emery of the 
South ‘ountain, Cheshire, sp. gr. 3°75 H 9, and the emery from 
uth Hill, sp. gr. 4.02 H 9, are marked respectively 1 and 2— 


(1) (2) 


Protoxide of Iron ‘ 44°00 43°00 
Titanic Acid ; 5°00 
Silica and loss . ; 4°50 
100-00 100-00 


Jemary miunicated to the California Academy of Sciences. ‘Silliman’s Journal,’ 
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_ Regarding the iron which can be dissolved out, as accidental, aj 
digesting it in acids, we have— 


(1) (2) Naxas best selected, 
Alumina 60°4 59°05 62:3 
Protoxide of Iron . 39°6 40°95 37°7 


It is said that practical trials of the Chester emery in the lu 
armouries and machine shops, have proved it to be fully equal in we 
to the well-known emery of Naxos.* 


Petroleum in California.—Professor Silliman recently visited ; 
newly-discovered petroleum region, which he thus describes in hi 
Report :—‘ Ten miles north of Buenaventura, there is a mouhii 
ridge 2,000 feet in height, extending for 13 miles from E. tJ, 
which consists in part of bituminous shales, supposed to be eitherd 
the Cretaceous or Tertiary period, The dip of the layer is T's 
80° to the north. From these shales, mineral oil comes out in my 
places, and at some points very abundantly. One of these welsi 
30 feet in diameter, and is full of tar-like oil, boiling with t 
escape of marsh gas. There is also an area of asphaltum the 
fourths of a mile long by half-a-mile wide, exuding tar and rockal 
at numerous points, besides several oil springs, the places of ds 
charge in all exceeding twenty. The range of bituminous shi 
occurring at intervals for a hundred and fifty miles, and also a it 
north as Glenroy, in Santa Clara County, or about 80 miles from ia 
Francisco. 


Some interesting analyses of several varieties of lead ores from tt 
mines of Pontgibaut (Puy-de-Déme) have been made by M. Chats 
Méne and M. L. Courrat, of Lyons, the results of which have ba 
communicated to the Académie des Sciences of Paris. The miners 
examined were the Sulphate of Lead (Anglesite), Arsenio phosphate 
Chloride of Lead, and the crystallized Carbonate of Lead. For the 
result obtained we must refer our readers to the ordinary sow 


public.f 
METALLURGY. 


During the first quarter of 1865 there has been little of novell 
record. The extension of the application of machinery to pudd 
has been steadily going on. Mr. Menclaus, the manager of the ™ 
works at Dowlais, appears to have been very successful in the a. 
ments which he has made ; and as soon as a new set of furnaces,—™ 
in course of construction, —are in a fit state for use, he invites the 100 
masters and managers of works to some public experiments to 
made at Dowlais. . 

We learn that the preliminarics for a patent have been oat 
Mr. John Arthur Phillips, for a process of great simplicity, by m 


* <Silliman’s Journal,’ vol. xxxix. p. 87. 
+ ‘Silliman’s Journal,’ vol. xxxix. p. 101. 
t ‘Les Mondes,’ 6 liv. 9 February, 1865. 
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lof which coppery lead can be rendered equal in quality, for white lead 
manufacture, to lead. 


ted The French Goyerument has published some very complete re- 
of the manufacture of iron in that country. These show a rapid 
improvement in, and a great extension of, the manufacture of iron in 
inwe A large volume has been published at Turin, by the Italian Govern- 
Sent, ‘On the Manufacture of Iron in Italy.’ Nothing can show 
T fmore strikingly than this work does, the advantages which must arise 
ised HABE from the liberal government under which that country is now placed. 
$b BE The amount of information given in this book, which has been com- 
a p piled and printed regardless of cost,is very great ; and we particularly 
cithere 4 — it to the attention of all who are interested in this special 
industry. 
is (0 The Queen of Spain is'said to have determined on having a 
Mineralogical and Geological Survey made of that country, with an 
“ith ty A special view to the extension of its mines and metallurgical works. 
ay _Itis pleasant to hear that a similar survey is to be carried forward 
all dispatch in Portugal. 
of is Dr. Lermer, in a paper entitled “On the Chemical Resistance of 
eg lead and its Alloys with Tin to the Vapour of Water,” desires to 
as fe show, that whereas pure lead is actively attacked by water vapour, the 
ey p addivzon of tin prevents this action. W ith equal parts of lead and 
. the — is only 1-10th of that which takes place with pure lead, 
pind an alloy containing cent. of lead is scarce 
tom te MAM tal * y ning 37 per cent. of lead is scarcely attacked 
Chur BE The effects of Wolfram upon Ordnance Castings, form the sub- 
we bet Be ject of an important paper, by M. Le Quen. From this it would 
minerth HAE tppear that great additional toughness is communicated to tron by an 
sphate) admixture of wolfram.t 
For . he cementation of iron is still a subject of eager discussion be- 
Y: Ween the French manufacturers of stecl and the chemists. M. Julian 
n tou 4 a communicated a note on this subject to the Academy. The 
with graphite are said to be in complete oppo- 
amb : ease say of M. Caron, on the one side, and those of M. 
aes nthe other. We are content for the present to leave this 
rvelty without further notice, as, without doubt, the whole question 
muddling carefully examined by other chemists. 
the 10 tn paper of considerable interest, on ** Les Grandes Usines de 
expe appears in ‘Les Mondes.’ It notices especially the Blast 
5" Vier €, Forges and Steel works of Petin, Gaudet and Company, at 
hein Givors, Toga, Rive-de-Gier, St. Chamond, and Assailly ; 
be the tang as describes the Mines and Smelting-works of the Veille 
other Moresnet, Angleur, Bray, Tilff, Valentin-Coq, 
places. The Warm Baths of Vichy have also some 
Notice, 


Chemisches Central-blatt,’ No. 4, 1865. 
I "Annales de Chimie et de Physique,’ January, 1865. 
+ ‘Les Mondes,’ tome vi. p. 713, 


tal, 
4 VOL, IT, 


316 Chronicles of Science. [Ape 


IX. PHYSICS. 


Licut.—Light and astronomy are so nearly allied, that it is frequay 
a matter of difficulty to know how to apportion the subjects trea 
of in these Chronicles. This difficulty is more especially felt at the It 
sent time, when spectrum-analysis—a subject which has been hithey 
hovering between chemistry and optics—has suddenly shot of; 
the sun and fixed stars, and is commencing more distant flights tote 
nebule. We have divided the subjects in this branch as well ast 
circumstances will admit; but the natural tendency which there ls 
been of late years to the mutual interpenetration of all the scien 
will necessarily cause a great deal of chemistry and astronomy) 
come into optics, as well as astronomy and optics into chemist 
With this explanation, we will proceed to chronicle a most importw 
service which optical science has done for her great sister astrona 
—a service the more remarkable, inasmuch as astronomy, whilst 
was really unable to solve the difficult question, fancied that & 
whole subject was a very straightforward one, and had fallen into 
error which it will take perhaps the remainder of this centuy} 
eradicate from astronomical text-books. We refer to the constitute 
of the nebulw. These bodies are generally divided into resolv 
and irresolvable, the former being split up under more or less port 
ful telescopic means into bright points, which have been always ci 
sidered stars, whilst the irresolvable ones have been generally regaie 
as being similar clusters of stars, too far off, however, to be resi 
into discrete points by our present optical means. As the apertat 
and defining power of telescopes increased, nebula of the latter cls 
have one by one been transferred to the former, until the opinion bs 
gradually prevailed, that all nebule would ultimately prove to be 
resolvable. Although serious doubts as to the generality of sult 
law have been entertained by many eminent astronomers, the quest® 
would have long remained unsolved had not the services of spect 
analysis been called into requisition. - 
| In a paper recently presented to the Royal Society, Mr. Willi 
Huggins gave the results of the application of ‘prismatic analy’ 
some of the objects in the heavens known as nebule. Eight of t 
nebule examined gave a spectrum indicating gaseity, and of one 
belong to the class of small and comparatively bright objects, ¥" 
it is convenient to distinguish still by the name of planetary. ™, 
nebule present little indication of probable resolvability, —= 
the greatest optical power which has yet been brought to bas 
them. The other two nebule, which gave a spectru™ indicatlv 
matter in the gaseous form, were the annular nebula in Lyra ™ ta 
Dumb-bell nebula. The results of the examination of these * 
with telescopes of great power must probably be regarded © i 
favour of their consisting of clustering stars; it was there set 
Importance to determine by the observation of other objects, 
any nebule which have been certainly resolved give ® spectrum i 
shows the source of light to be glowing gas. With ths puro 
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riew, the light of two easily-resolved clusters was submitted to 


spectrum-analysis, but both gave a continuous spectrum, 


Mr. Huggins then examined the Great Nebula in the Sword- 


| handle of Orion.* The results of telescopic observation on this nebula 


seem to show, that it is suitable for observation as a crucial test of 
the correctness of the usually received opinion—that the resolution 


a nebula into bright stellar points, is a certain and trustworthy 
S ‘ndication that the nebula consists of discrete stars, after the order of 
those which are bright to us. Would the brighter portions of the 
| nebula, adjacent to the trapezium, which have been resolved into stars, 
| present the same spectrum as the fainter and outlying portions ? 
S In the brighter parts would the existence of closely-aggregated stars 
F be revealed to us by a continuous spectrum, in addition to that of the 


true gaseous matter ? 

The telescope and spectrum apparatus employed were those of 
which a description has already been given in our Chronicles of 
Astronomy. When turned towards the brightest parts of the nebula 
near the trapezium, the light was resolved by the prisms into three 
bright lines in all respects similar to those of the gaseous nebule. 


| These three lines appeared (when the slit of the apparatus was made 


narrow) very sharply defined, and free from nebulosity ; the intervais 
between the lines were quite dark. When cither of the four bright 


s stars 6, y, 0, Trapezii, was brought upon the slit, a continuous 


spectrum of considerable brightness, and nearly linear (the cylindrical 


§ lens of the apparatus having been removed), was seen, together with 


the bright lines of the nebula, which were of considerable length, 
corresponding to the length of the opening of the slit. The fifth 


; star y',and the sixth a’, are seen in the telescope, but the spectra of 


these are too faint for observation. 

The positions in the spectra of a, (3, v, 4, Trapezii, which corre- 
spond to the positions in the spectrum of the three bright lines of 
the nebula, were carefully examined ; but in no one of them were dark 


lines of absorption detected. 


The part of the continuous spectra of the stars a, 6, y, near the 
Position in the spectrum of the brightest of the bright lines of the 
Lebula, appeared on a simultancous comparison to be more brilliant 

in the line of the nebula; but in the case of y, the difference in 
nightness was not great. The corresponding part of ¢ was perhaps 


— _In consequence of this small difference of brilliancy, the 
ght lines of the adjacent nebula appeared to cross the continuous 


‘pectra of y and 3 Tyapezii. 

ther portions of the nebula were then brought successively upon 
t; but throughout the whole of those portions of the nebula 
are sufficiently bright for this method of observation the spec- 


| Tim remained unchanged, and consisted of the three bright lines only. 
FP Spc of this great nebula emits light, which is therefore identical 
- riaracters ; the light from one part differs from the light of an- 
; eY In intensity alone. The clustering stars, of which, according to 


: ‘Proceedings of the Royal Society, vol. xiv. p. 39. 
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Lord Rosse and Professor Bond, the brighter portions of this ney 
consist, cannot be supposed to be invisible in the spectrum appanig 
because of their faintness—an opinion which is probably correct ¢ 
the minute and widely-separated stars seen in the Dumb-bell neha 
The evidence afforded by the largest telescopes appears to be, that th 
brighter parts of the nebula in Orion consist of a “ mass of stan’ 
the whole, or the greater part of the light from this part of the nebak 
must therefore be regarded as the united radiation of these numery 
stellar points. Now it is this light which, when analyzed by t 
prism, reveals to us its gaseous source, and the bright lines indicatir 
of gascity are free from any trace of a continuous spectrum, sucha 
that exhibited by all the brighter stars which have been examined, 

The conclusion is obvious, that the detection in a nebula of mimk 
closely associated points of light, which has hitherto been consider 
as a certain indication of stellar constitution, can no longer be accept 
as a trustworthy proof that the object consists of true stars. Thee 
luminous points, in some nebule at least, must be regarded as then 
selves gaseous bodies, denser portions probably of the great nebulo 
mass, since they exhibit a constitution which is identical with th 
fainter and outlying parts which have not been resolved. Thee 
nebule are shown by the prism to be cnormous gascous systems; all 
the conjecture appears probable that their apparent permanence d 
general form is maintained by the continual motions of these dens 
portions which the telescope reveals as lucid points. 7 

The opinions which have been entertained of the enormous di 
tances of the nebula, since these have been founded upon the sip 
posed extent of remoteness at which stars of considerable brightues 
would cease to be separately visible in our telescope, must now 
given up, in reference at least to those of the nebule the matterd 
which has been established to be gaseous. 

It is much to be desired that proper motion should be sought or 
in those of the nebule which are suitable for this purpose; inl 
cations of parallax might possibly be detected in some, f 
nebule could be found that would admit of this observation. If 
view of the greater nearness to us of the gaseous nebula be accep 
the magnitudes of the separate luminous masses which the telescope 
reveals as minute points, and the actual intervals existing betwe 
them, would be far less enormous than we should have to suppom 
them to be on the ordinary hypothesis. It is worthy of consideralit 
that all the nebule which present a gaseous spectrum exhibit the «™ 
three bright lines ; in one case only, 18 H. IV., was a fourth line - 
If we suppose the gaseous substance of these objects to represel! 
“ nebulous fluid” out of which, according to the hypothesis of aha 
Herschel, stars are to be elaborated by subsidence and condenst i 
we should expect a gaseous spectrum in which the groups of brig 
lines were as numerous as the dark lines due to absorption wh! i 
found in the spectra of the stars. Moreover, if the improbable i 
position be entertained, that the three bright lines indicate ™ ca 
its most elementary forms, still we should expect to find sont 
the nebule, or in some parts’of them, a more advanced state wor 
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| reflected totally, when it emerges at an angle of 45° from the prism, 
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the formation of a number of separate bodies, such as exist in our sun 
wd in the stars; and such an advance in the process of formation 


| into stars would have been indicated by a more complex spectrum. 


Itis a point of some interest at present to know whether certain 
lines in the solar spectrum are due to the sun or to the earth—that is, 


| whether they are due to the absorption of rays by the solar or the 
| terrestrial atmosphere. Knowing this, we should be enabled to ascer- 


tain whether special bands which are seen in the spectra of the 


; planets, Jupiter especially, were due to their atmospheres. Father 


Secchi* has lately communicated the results of some very accurate 


| measurements which he has made upon these bands with the object of 
| learning to what they were due. The solar rays and that of sodium 


served as the starting-point for the measurements. The atmospheric 
mys were determined by observing the air near the horizon. The 
moon was also sometimes made use of when it was a little above the 
horizon. Great care was taken each time to fix the micrometric slit 
upon one of the strongest atmospheric rays, to see if they coincided 
or not with those of Jupiter. In the interval between the observa- 
tions the instrument was left untouched, although it was subsequently 
observed that this precaution was superfluous. The various bands 
were not equally easy to measure, for some are more diffused on one 


p side than the other; and that of the dark red is difficult, espe- 


cially if the air is at all impure. The results show that the bands of 


| Jupiter do not agree at all with those of our atmosphere, whilst some 


are quite wanting. The general results do not disprove the existence 
ofsolar rays in the planct, but show that its atmosphere has a strong 
absorbing power, and a different one from*ours. 

At the meeting of the Manchester Literary and Philosophical 
Society, on January 10, Dr. Roscoe exhibited some very interesting 
photographs of the fixed lines in the solar spectrum made by Mr. 
tutherford, of New York, These photographs exhibit groups of 
thousands of lines, extending from near the line 6 in the green, to 


= beyond H in the violet, and serve as a most valuable confirmation of .. 


the accuracy of Kirchhoff's maps. Each line in these maps can be 
easily and distinctly traced in the photograph, whilst many bands 

Wn as single ones by Kirchhoff are seen in the magnified photograph 
o consist of bundles of fine lines. These photographs were prepared 


| with three 60° bisulphide of carbon prisms. 


A hew spectroscope, in which the great desideratum of direct 
eo is obtained, has lately been made by the well-known optician, 
wning, from designs furnished him by A. Herschel, Esq. The 


} Pnciple is as follows :—What is called a 3 to 1 right-angled prism, 


m ; ich the hypotenuse is three times as long as the base, is placed 
© path of a ray of light in such a manner that the ray falling at an 
on the shortest side of the prism, is refracted, then twice 


a tn same direction as when it entered. The light is dispersed 
at its entrance and at its emergence ; but owing to the two reflec- 


* «Phil. Mag.,’ vol. xxviii. p 486. 
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tions which it has suffered, the dispersion, at its exit, is added to th 
dispersion at its entrance instead of being subtracted from jt , 
would have been the case had only one reflection taken place, 
instruments are made with two such prisms connected together } 
their like ends; the combination producing a direct vision spect, 
scope, of which the dispersive power is four times greater than thit¢ 
any single surface of the prisms. With a magnifying power dj 
only, Frainhofer’s line D is appreciably separated, whilst the og 
dark lines are seen with much distinctness and in great number 
The slit is fixed on a slider, by means of which arrangement any pa 
of the spectrum may be brought into the field of view. 

It is to be hoped that some information will soon be obtaind 
respecting the composition of meteors from the colours which ty 
assume. Data for such theorctical discussions are being gradulh 
accumulated. Mr. Schmidt has recently communicated to the Begw 
Academy some observations made at Athens on the colours of shot 
ing stars; he finds that red and green coloured meteors are most ofa 
seen in summer. The author has noted the colour of 5,671 meteors 
4,300 of these were white, 905 yellow, 320 red, and 146 green. 

With one useful application of light to the requirements of ever 
day life we will conclude our chronicles of this branch of science. b 
some parts of Paris some very successful attempts have been made ti 
render the names of the streets as visible at night as in the day tim 
In the neighbourhood of the Hotel de Ville, the names are now lighted 
up in the following manner :—the frame in which the letters are sii 
made in the form of a rectangular trough, the upper and lower porta 
being pierced with holes to allow of proper ventilation, and within tis 
is a gas pipe with a number of small jets, according to the length « 
the tablet; in front of these jets are arranged the transparent letie 
which are thus brightly illuminated. The upper part of the ba 
trough opens to allow of lighting and repairs, and is closed ty! 
counterpoise concealed in the stone work of the walls. 


Heat.—Professor Tyndall has communicated to the Royal Society 
the results of his important researches on the invisible heat radiatiol 
of the electric light. The distribution of heat in the spectrum 7 
electric light was examined by means of a linear thermo-electne p™ 
The electric spectrum was formed by lenses and prisms of pure 
salt, its width being equal to the length of the row of elements 7 
ing the pile. The latter standing at right angles to the length of 
spectrum was caused to pass through its various colours 10 success 
aud to search the spaces beyond the region of colour in both 
tions... As in the case of the solar spectrum the heat was foun , 
augment from the violet to the red, while the maximum heating 
was observed beyond the red. The augmentation of tempera 
yond the red in the case of the electric light is sudden and enor 
being much greater than that obtained by Professor Miller < ’ 
solar spectrum. Aqueous vapour acts powerfully upon the me 
rays, and doubtless the action of this substance in our atmospher 
modified the intensity of the rays beyond the red. In the experi! 
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| now to be referred to, the rays from the electric light were converged 
| bya small concave glass mirror silvered at the back. It was brought 
F co near the electric light as to cast an image of the coal points five or 
E <x inches in advance of the light. A solution of iodine in bisulphide 
S of carbon contained in a rock-salt cell was then placed in front of the 
© lamp; the whole of the luminous rays were thereby cut off, the dark 
E heat rays only coming to a focus. 
In this focus of intense heat, in which nothing whatever is 
S visible to the sight, what will take place if a solid body is introduced ? 
F Will the body become red or white hot; that ‘is to say, will the long 
| vibrations of the heat rays be exalted in refrangibility and vibrate in a 
S quicker period ? We know that rays can be lowered in refrangibility, 
| but the possibility of rays of low refrangibility being raised higher has 
| been denied by some physicists on theoretical grounds. The experi- 
ments of Professor Tyndall have conclusively settled the question, and 
proved that rays can be transmitted upwards, as well as downwards. 
With an eight-inch mirror behind the electric light, the opaque 
solution of iodine in front, and the focus of invisible rays about six 
‘nches distant from the electric light, the following effects have been 
obtained :—Wood painted black, when brought into the dark focus, emits 
| copious volumes of smoke, and is soon kindled at the two spots on 
| which the images of the two coal points fall. A piece of brown paper 
placed near the focus soon shows a burning surface which spreads over 
‘considerable space, the paper finally bursting into flame. The end 
of acigar placed at the dark focus is instantly ignited. A piece of 
| charcoal suspended in a receiver of oxygen is ignited’in the dark focus 
| and caused to burn brilliantly. A mixture of oxygen and hydrogen is 
exploded in the dark focus by the ignition of its envelope. Magne- 
‘ium Wire presented suitably to the focus, burns with its intensely 
luminous flame. In all these cases the effect was due in part to che- 
mical action; this, however, may be excluded. For instance, plati- 
p zed platinum in thin leaf may be rendered white hot, and on it is 
depicted an incandescent image of the coal points. When the points 
we drawn apart or caused to approach each other, their incandescent 
mages conform to their motion. Professor Tyndall proposes that the 
assemblage of phenomena here described, and others to be referred to 
Us completed memoirs, should be expressed by the term “ calores- 
I vith th This word involves no hypothesis, and it harmonizes well 
| ® term fluorescence, now universally employed with reference to. 
more refrangible end of the spectrum. 
, ” subject of dissociation of the elements of compound gases at 
no mperature is being energetically worked out by H. Ste. Claire 
eville.* He has previously sh that both water and carbonic acid 
possess the y Shown that both watcr ane 
apparently paradoxical property of partially resolving 
r™ oy their elements when heated to a much lower point 
ao. attained by the combination of the elements of which they 
ae —s The great difficulty in experiments of this kind is to 
¢ decomposition from being immediately followed by a re- 


* ‘Chemical News,’ vol. x. p. 285, and vol. xi. p. 2-90. 
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combination of the separated elements ; this can only be effect) s glol 
causing these elements to come in contact with a relatively very ij IMME grit 
atmosphere. By a modification of his apparatus, M. Deville hasg, desce 
ceeded in effecting the dissociation of carbonic oxide, sulphung der, 
hydrochloric, and carbonic acids, and ammonia. He passes through eolun 
furnace a porcelain tube, with corks at each end, through whichis MR mark 
introduced a small brass tube. In the space between the porcelain ai He infer 
the brass tube, a current of the gas under experiment is alliva ile at or 
flow by means of glass tubes passing ‘through the corks. Ami @ pose 
current of water js-constantly passing through the brass tube, whichis HR the 1 


thereby kept cold, whilst-the porcelain tube can be raised toa vhik 


heat. The apparatus being thus arranged, a current of pure dry vatic 
bonic oxide is passed through the porcelain tube, and as it isstes a aval 
it is conducted into baryta—water-by means of which the ‘presagd 
carbonic acid may be shown. As soon as the porcelain tube attains to i 
red heat, the carbonic oxide is decomposed into oxygen (which buns 
a further quantity of carbonic oxide into carbonic acid), and carb, con 
which atiaches itself in the form of lamp-black to the brass tubet 3 met 
versing the porcelain tube. Ee ‘pet 

We have thus in a very small space a greatly heated cylindna has 
porcelain surface, and a very cold brass surface. The moleculsd the 
carbonic oxide heated in the porcelain tube, after having been pr Tes 
tially decomposed into oxygen and carbon, encounter the cold sided wi 
the brass tube, when the particles of carbon mechanically attach thet ths 
selves to it. Here being cooled by the water circulating in the me the 
tube, the carbon escapes the action of the oxygen or carbonic sd is 
The brass tube is, in fact, found to be blackened by the carbon whel wi 
the apparatus is carefully taken to pieces, and its quantity 1810p B 
portion to the quantity of carbonic acid contained in the escaping g% c0 
In the experiment with sulphurous acid, the inner metallic tk of 
which carries the stream of cold water was silvered on its exteml Hb 
surface. After the current of sulphurous acid had continued for sont W 
hours, the silver surface was found to be blackened or sulphuretta st 
and at the same time covered with a layer of anhydrous sulphunt : 
acid, showing that sulphurous acid had been dissociated or comple 
decomposed into sulphur, which was deposited on to the silver a Tim 


acid. Until now sulphurous acid has been considered completely 
decomposable by heat. In the experiment with hydrochlone rt 
the author amalgamated the silvered surface of the cold tube w* 
very small amount of mercury, and so obtained a very brilliant st 
face. After pure hydrochloric acid gas had passed for some Lae 
this surface was found covered with chloride, and by a peculiar ‘ 
rangement M. Deville was able to collect some hydrogen. Carbou 
acid and ammonia were decomposed with the induction spark. ‘ud b 

A very ingenious maximum thermometer has been dese! ty 
Mr. Twining.* It is a spirit thermometer, having about one-thirt 
the way up the tube a small bulbous enlargement, in which 38 


oxygen which combined with the excess of the acid to form sulphur | 


* *(Chemical News,’ vol. xi. p. 20. 
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i a globule of mercury, which serves as an indicator. As long as the 
spirit rises, this globule remains stationary ; but as soon as the spirit 


descends, the mercury sinks likewise, lengthening into a small cylin- 
der, about 1-10th or 1-12th of an inch long, which cuts in two the 


F column of alcohol. It is evident that on adding to the degrees 
| marked by the extremity of the spirit-column, those shown by the 
I inferior extremity of the indicator on the lower scale, we ascertained 
Fat once the maximum of heat to which the apparatus has been ex- 
| posed. Upon warming the bulb of the instrument with the hand till 
the mercury reaches the enlargement, and then placing the instrument 
P-fat while the spirit-cools, the thermometer is ready for another obser- 
| vation. The advantages of an instrument of this kind are—1, it is 


available for taking observations where only an upright thermometer 


tan be used;-2;>-it-is not affected by travelling ; and 3, it 1s very easy 


to make, 

The use of petroleum as steam fuel in place of coal, is attracting 
considerable attention. Mr. C. J. Richardson is conducting experi- 
ments at Woolwich Dockyard, with the view to test the capability of 


‘petroleum to supersede coal and other fuel on board ship. Dr. Paul 


has published some calculations, in which he attempts to prove that 
the proposed application of it is based upon erroneous impressions 
respecting the composition and character of petroleum as compared 
withcoal. He starts with the statement that the oil can be so utilized 
that one ton is equal for steam purposes to five tons of coal. Now, 
the specific gravity of coal being about 1°44, whilst that of petroleum 
s from 0°80 to 0°85, the weight of a cubic foot of these materials 
would be respectively—coal 90lbs., and petroleum 50lbs 53lbs. 
But since petroleum, being liquid, lies in a more compact manner than 
coal, in estimating the spaces occupied by these materials an allowance 
of one-third should be made for the interstices or empty spaces 
between the lumps of coal; so that the spaces occupied by equal 


| Weights of coal and petroleum are about as 1 is to 1°2 or 1:4. Then 


the relative heating-power of equal weights of coal and petroleum, 
epending upon their respective chemical composition, are in the 
following ratio :—Calorific power —coal, 1:02, petroleum, 1°50; and 
the spaces occupied by quantities of petroleum and of coal would be 
In the ratio of 1 to 1:16; a difference in favour of petroleum too 
small to admit of any advantage being gained in regard to stowage. 
‘he question of price, moreover, must not be left out in such discus- 
“un Dr. Paul argues that, since the price of petroleum varies from 
: -to 201. per ton, whilst that of coal used for steam-vessels varies 
om under 1/1. to 3i. 10s., the cost of equal quantities of heat produced 
= these materials would be, under the most favourable circum- 
88; In the ratio of 151. to 41. In addition to this, the highly 
pape nature of petroleum must be considered. Its storage on 
. a ship would require the use of air-tight vessels, and even then 
remight be considerable risk of the production of explosive mix- 

: of the petroleum vapour and air. What, asks Dr. Paul, would 

® condition of a vessel of war provided with petroleum as fuel if 
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a shot penetrated the vessel containing the petroleum, and alloy; 
to escape in proximity to the boiler fires ? 

In answer to these objections of Dr. Paul, Mr. Richardson, ty 
patentee, asserts that the relative heating-powers of petroleum gj 
coal, as depending upon their chemical composition, is not the oy 
tion; the ability of each to create steam is the real matter to be 
sidered. Petroleum, as steam fuel, can be very nearly fully utilize: 
it produces no ash, submits to mechanical management, and my 
little or no smoke ; does not require any strong draught or curat¢ 
air like coal, which will not burn without it, the consequence bey 
that a very considerable portion of the fuel is lost, as waste heat, 
the chimney. In careful experiments by Mr. Wye Williams, to aye. 
iain the best form of boiler to obtain the greatest amount of heat fm 
coal, he gives the temperature of the waste heat in the first experimat 
as 1060°; in the second, 760°; and in the third, 635°. If these x 
the temperatures, with a consumption of only three-and-a-half ent d 


coal in each experiment, what would be the temperature of the wae B® yo 
heat in the chimney of a furnace burning from twenty to thirty tomsd by 
coals per day ? We know the current is so strong that it often cams 


up small coal and cinders along with it; that the heated gases ofa 
take fire by a spark from the furnace, and burn at the top of the fund 3 t). 
with a fierceness almost equalling the flame from a blast furnace. | 


this flame or waste heat employed in creating steam? And howmed Fi yp 
of the coal is utilized? In practice, Mr. Richardson says, the mtu pe 
of the heating-power of petroleum and.coal is about 1:4 to 0-4. Th th 
patented grate, which burns petroleum through a porous matter, prove T 
that one ton of petroleum does as much work as five tons of coal. I al 
four tons out of five are saved for freight space, the price of the latte ar 


being 7/. per ton, the profit on every ton of petroleum would k d 
14]. 15s.—the coal at 15s., the petroleum at 17/. per ton. Buta ship 


owner might not select the American crude oil at 171; he could tak p 
the Flintshire coal oil, which is quite as good for his purpose, al 7% } 
costs only about 101. per ton. The average price of coal on a lug 


voyage would be low at 2/. per ton. Taking the prices and the freight 
at the reduced sum of 5/. per ton in a ship requiring 500 tons of cOdl 
and using instead 100 tons of petroleum, the profit by the exchange 
would be 2,000/. Respecting the highly dangerous inflammable 
nature of petroleum, Mr. Richardson considers it to be greatly ee 
gerated. Ifthe oil were contained in cast-iron cases, securely closet 
no vapour could escape ; or if the small amount of spirit which pr 
duces the inflammable vapour was first extracted, the residue, 
burning oil and heavy petroleum, would be no more dangerous than 
much lard or spermaceti. 
Lenoir’s gas engine, which has been at work in Paris for . 
time past, may now be seen daily in use in London. In get 
the Lenoir engine is very much like a horizontal steam-engim, ha . 
a cylinder, piston, crank, shaft, and fly-wheel. The cylinder has 4 
necessary slide arrangements for the admission of coal gM 2 
atmospheric air in due proportions, which, at the proper momen, 
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ignited by the electric spark. Contact is made and broken by the 
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rotary action of the crank shaft, and the explosive force, consequent 
m the ignition, gives motion to the piston on each side alternately. 


'The cylinder has a water jacket surrounding it, through which a 
‘stream of cold water is kept gradually flowing, to absorb any excess 
I of heat, The mixture exploded is about eleven volumes of air to one 
‘of gas. The consumption of gas is as near as may be seventy feet 
: yer horse-power per hour of actual work, giving a cost, with gas at 
4s, 6d. per thousand feet, of about 4d. Besides this cheapness, the 
Fngine is recommended by its simplicity, cleanliness, and safety. 
| When set in motion, the machine requires no attention, and the — 
batteries only want charging once a week. 


Exzcrriciry.— A. very ingenious battery, which is said to be both 
constant and cheap, has been proposed by Mr. Arthur Reynolds, B.Sc. 
The exciting liquid being a solution of perchloride of iron, and the 


f metal to be attached metallic iron, the copper plate being replaced 
| by carbon. The action of the battery, according to the inventor, 


would be quite constant, as the exciting liquid would always remain 
in the same condition. The iron dissolving by reducing the solution 
to protochloride, which being oxydized by the air, would be deposited 


| 80 that the solution would always remain of the same strength. This 


would be as cheap, or cheaper, than any other form of battery, and 
perpetually constant. 'The purpose to which it is proposed to employ 
the battery, is to the manufacture of magnesium from sea-water. 
The sea-water should be evaporated with a little chloride of calcium, 
and after the main bulk of common salt and sulphate of lime had 
aystallized out, the solution should be evaporated to dryness. The 
dry mass melted and decomposed by the above-described battery. 
Professor Bunsen has described some powerful thermo-electric 


| piles, which are likely to prove of great value. Hitherto, bismuth 


has occupied the highest, and an alloy of two parts of antimony, with 
one part tin, the lowest place in the thermo-electric series. It has 


| low been shown that pyrolusite stands above bismuth in the series, 


ind that copper pyrites occupies a far higher place than even pyrolu- 
e. When copper pyrites is combined with the above alloy, so as to 


: a! thermo-electric pair, or, better still—in order to be able to 


Y greater differences of temperature—when copper pyrites is 


; Combined with copper, far stronger currents are obtained than, under 


"1 _ circumstances, are yielded by any of the thermo-electric 
bits hitherto in general use. When heated to above the temperature 


; meltedy tin, the other end being cooled in water of 60° C., one 
| Single ele 


af iit ment exhibited a ten times greater action than a bismuth 
ade mony element of equally effective resistance when heated 
to 100 C. Ten of the above described pairs formed into a 

an Gera to give all the actions of a Daniel’s element, containing 
opper ‘ve copper surface fourteen square centimetres in area. 
heat w; i rites, in its natural state, melts easily at a strongly glowing 
™out sensible decomposition, and it may then be cast into any 
Whatever. It is a remarkable fact, however, that this sub- 
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stance thereby suffers a change. in consequence of which, it sinks 
below bismuth in the thermo-electric series. Consequently it jg qj 
the mineral in its natural state, which can be employed for gy) . 
thermo-electric piles ; in that state, however, it can be easily work ish 


into any required form. 3 tl 
It is stated by Mr. Richer, that a dise of sulphur makes gg, Me 
cellent machine for frictional electricity. He melts it and oki 


rapidly three or four times, and then moulds it into a dise, which ny hi 
be two or three centimetres thick, and a metre in diameter. Thali 
sulphur possesses some very remarkable properties in this rp i * 
it is not likely that this brittle material will replace ebonite, a9} ' 
stance which appears to. have been sent for the especial gratificatia 
of all who are in any way connected with electrical experiments h 
reference to this paper, M. Deville has recalled the fact mentionelly 
M. Dietzenbacher some time ago, namely, that the addition of a litt 
iodine or bromine gave great plasticity to sulphur. 

The fable of Mahomet’s coffin, said to be suspended in mid-airly 
means of powerful magnets, has attracted some small amount ¢ 
serious attention on the Continent, and M. Plateau, of Ghent, be 
been at the pains of calculating whether it would be possible by ay 
arrangement of magnets to suspend a magnetized needle in the arm 
a state of stable equilibrium without any point of support; andl 
announces, with regret, “‘ Hélas,” that he finds it utterly impossible 

The sulphurous waters of Bagnéres de Luchon, are said, byl 
Lambron, to show, when received in a glass or bath, an exces d 
positive electricity «n the upper surface, and of negative electriaty 
the lower surface, and when a person is in a bath he completes scr 
cuit, and has a stream of electricity running through him, Moreow, 
when a patient gets a douche of the water, the part of the body sous 
is negatively electrified, the other parts of the body being positive. | 
is supposed that these currents must produce a certain action th 
animal economy, and it is noticed that the waters when transpottd 
from their source do not lose their electrical properties. | 

The adaptation of electricity to the production of motive fore 
attracting considerable attention in France just now. MM. Belle al 
Rouve are exhibiting at Versailles a small locomotive driven by cee 
tricity. This certainly merits some attention, since the inventor 
not seem to claim any extraordinary powers for their machine. They 
only propose it for carrying light weights, such as letters by al under 
ground railway. The driving-wheel of the engine is made of cop} 
through which at equidistant intervals pass a scries of horse-s 
electro-magnets—twenty in the whole circumference. The — 
made to pass successively through these magnets, contact being 
and broken by means of two discs at the axis of the wheel, the 72 r 
attracting these magnets causes the rotation of the wheel, and mY 
absence of great weight the vehicle progresses at an extraordinary § fn 
locomotives on this plan being asserted to be able to travel ta 
case on existing railways at a rapidity of 120 miles an how. © 
batteries are placed at the termini to save the weight and the — 
and the current is conveyed by insulated wires running betwee 
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Filsand over a roller in the locomotive. With respect to this plan 


sks f » American paper enters into some curious calculations as to what 
ta sch an engine would do in the way of jumping. The velocity is 
lor 181:825 fect per second ; the square of {th of which is 516°55, which 
Work is the height to which a body moving upward at this speed would rise. 
Were this electrical horse to make a turn upwards at an angle of 45°, 
* alt HB). would describe a parabola 258 feet high and 1,032 feet long. 
Coo In connection with this subject we may mention an electric brake 
ich ny vhich has been recently under experiment on the Strasburg Railway. 
Cal FA system of brakes attached to any number of carriages in a train is 
a brought into operation by interrupting an electric current by means of 


alittle apparatus attached to the tender, and thus under the control of 
the driver. When contact is made, and the current is established 
** Faun, the brakes cease to act. Connected with this is an arrangement 
one by which the guard and even the passengers can communicate with the 
ie avine-driver. The experiments made showed that all the contri- 
vances were perfectly effective, trains going at great speed being 
ir, bought to rest in a distance of 250 to 300 metres, instead of from 
ot hs 1200 to 1,500 as by the usual system of brakes. 

de With an improved method of pointing pins and needles, we will 


he conclude our chronicles of physics for this quarter. It is known that 
and k if the two electrodes of copper, iron, or steel, are set vertically in 
i widulated water, and reaching nearly to each other, the positive very 
bil quickly becomes pointed. The experiment can of course be made by 
i i j aking the positive pole of a number of wires, and carefully regu- 
ity lating the negative pole. Two or three Bunsen’s cells only are re- 
ail qured to do the work. Considering the diseases which arise from 
mer eons pins and needles in the usual way, this method, which is a 
Of M. Cauderay, certainly deserves attention, although 
ve. Mew’ tpplementary polishing would seem to be inevitably required. 
on the 

ported 

nee I X. ZOOLOGY AND ANIMAL PHYSIOLOGY. 


ee (Uncluding Micro-Zoology and the Proceedings of the Zoological Society.) 


: the annual meeting of the French Academy, on the 6th February, 
ie a were made to the successful competitors for prizes, and 
ne. ge Were proposed on various subjects. ‘The prize for Expe- 
was carried off by M. G. Balbiani, who has 

| y distinguished himself by his researches and discoveries in 


ant 

sexuality of the Infusoria. His present werk has been 
il A focundat the constitution of the germ of the animal ovum before 
notions He has shown that, contrary to the usually-received 
eed; HI that inp © germinating element is formed round a different vesicle to 
vid HP Sichoig W; as the germinal vesicle, or the vesicle of Purkinje. MM. 
ego and Victor Carus, had formerly observed in a spider's 
carved ‘cular corpuscle distinct from this vesicle; but it had oc- 


° 20 one that this observation was of fundamental importance. 
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The general demonstration of a focus distinct from the gemiy 
vesicle round which the first materials of the germ group themselys 
extensively modifies our knowledge of the manner in which the ni. 
ments of an organism is formed. It opens out, therefore, a Way fy 
studies which will enable us to penetrate nearer the origin of ivi 
beings. 

Another prize has also been awarded to M. Gerbe, for his diy, 
very of the reproduction of Kolpods. In his researches on the». 
bryology of marine crustacea he observed that the kolpods connexg 
themselves by pairs, after the manner of the conjugation of conf 
Following this conjunction, unique in the animal kingdom as far ys; 
known at present, he has shown that in the common matrix formed) 
the fusion of the two individuals of each couple, the reproductive om 
of each is divided into two, and four reproductive ovules are thus fone 
in the matrix, which then dies. These oviform germs are soonii 
engaged, showing living and moving kolpods, in precisely the sm 
manner as does the newly-born conferva. It will be seen thi} 
Gerbe’s observations supply us with an analogy between the gene 
tion of animals and that of plants. _ 

Prizes of 3,000 francs are offered for the following subjects, th 
essays to be sent in by November Ist of the present year :—lst. 
inquiry whether in those animals of which the eggs are impregnild 
after they are laid, hybrid products can result from a mixture d 
animals of species not nearly allied ; also, whether the vitality of thes 
abnormal productions so obtained is in relation with the degned 
heterogeneity of their parents; by which experiments it is hoped tht 
interesting results may be obtained on the subject of the fecundityy 
hybrids, and of the degree of fixity of their zoological characta 
2nd. A comparative study of the nervous centres of the encephaloé 
fishes, in order to demonstrate rigorously the analogies and different 
which exist between their functions in fishes and the higher mab 
malia, and to throw light on the zoological affinities between t 
different species of fishes themselves, and furnish fresh dats for 
their classification. 3rd. An osteographical work which shall ms 
contribute to the advancement of French Paleontology, either 9 
making better known the anatomical characters of one or more typ 
of vertebrata, and in thus furnishing important elements for the tu 
of tertiary faunas ; or treating in an exhaustive manner of the - 
which belong to one of the least known classes of this great branch! 
the animal kingdom. al 

While referring to prizes, it may be mentioned that the Ro 
Society of Edinburgh offer a Neill prize, consisting of a gold *; r 
and a sum of money for a paper of distinguished merit on 4 ™ r 
of natural history by a Scottish naturalist, which shall have ee 
sented to the Society during the three years preceding May Ist, 
or, failing presentation of a paper sufficiently meritorious, we 
awarded for a work or publication by some distinguished Se te 
naturalist, on some branch of natural history, bearing date within 


years of the time of award (viz. the commencement of the sessi® 
1865-6). 
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An 

tiny Dr. Humphry, in a communication to the Cambridge Philosophical 

sly Society, defends the vertebral theory of the skull on the ground of the 
sonstancy of the law of uniformity of plan with variety of detail. It 


ayy is byall anatomists admitted that the skull is segmentally constructed, 
ia ind most anatomists are agreed as to the number of the segments. 
| Heargues that they should therefore be described by the same name as 

lisp. ME those of which they are a continuation, since the segmental construc- 
tion of the skull—the relation of its components to surrounding parts, 

+ and so many fundamental resemblances in development, unite to prove 


fom Mae that one as well as the other consists of vertebre modified to meet the 
4s MEE. Tequirements of the parts in which they are found. Although, there- 


olly ME fore, Professor Huxley has expressed an opinion that the vertebral 
| hypothesis of the skull has been abolished by the recent discoveries 
md ME in development,* Dr. Humphry affirms, that the greater number of 
n dis. those anatomists to whose observations we are indebted for most of 
am Man ou knowledge of the development of the skull and of the trunk, are 
at agreed that the differences between the mode of formation of the 
nn Mn segments in the two form no real argument against the vertebral 


character of either. 
th Professor Peters, in a paper before the Academy of Sciences at : 
{41 HE Berlin, adds another to the exceptional cases of mammals having more 
nated or less than seven cervical vertebree. The only exceptions previously 


re df known were the genera Bradypus (Sloth) and Manatus (Manatee). 


thes HA Inthe former the number varies from eight to ten, and in the latter 
ted HAS it is usually six. The example now added by Peters is a species of 
bey two-toed sloth, described by him in 1858 under the name of Cholepus 
uy ! Hofmanni, of which he has received several skeletons, all of which 
a | present only six cervical vertebree. 

a It is remarked by the natives and old settlers of New Zealand, 
a that many of the native birds are getting scarcer, and a few varieties have 


» the all but disappeared. A collector remarks, that of birds which were 
i formerly common he has failed in getting even a single specimen. 
S larly navigators and visitors to New Zealand speak with raptures of 
ye the melody of the birds in the woods at early morn. But that the 

) birds are now rapidly disappearing appears certain; and it is sug- 
iuiy (ee 882d that the cause is, the ravages of the common rat. The Bush 
sii and country are swarming with them; they are found in the trees, on 
hd the ground, by the water and in the water. Rat life is rampant at 
© present moment in New Zealand. Birds’ nests are found empty 


om everywhere where they ought to have been tenanted, and are almost in- 
oil ee “MAbly robbed by the vermin; so that a progressive extinction of the 
ye 1 ye appears to be an inevitable result of the undue increase 
prolific pest, the rat. 

i pinging mice have long been known, and the fact of their singing 
|v Peyond question, and have supplied the substantial evidence of a 
tit He 0d income to the fortunate owners of these musical phenomena. 
ire : other well-authenticated instance has occurred at Ashcroft, in Kent, 


* See his recent lectures on Compacative Anatomy. 


| 
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of a mouse, which having been caught, continued its song in captiniy 
On disturbing it when asleep, a low chirping is heard such g; 
frequently made by young birds in a nest, but presently the gj 
begins to increase until it can be heard all over the room, The SOL? 
is described as very pleasing, although rather monotonous, somep}y 
resembling the lower notes of a nightingale. The mouse seemel y 
appreciate its own singing powers, as it kept standing on its hig 
legs, and raising itself up as its lower notes grew louder, Mp} 
Newman suggests, as an explanation of these musical prodigies, thy 
the performers are afflicted with some lung disease, perhaps tuberealy 
phthisis, or that infirmity which in horses is called whistling, By 
whether this is a satisfactory explanation remains to be proved. 


Mr. A. Fonblanque, of the British Consulate at Alexandria, by 
communicated to Mr. Darwin a notice of a curious birth whichh 
lately taken place at Cairo—that of a foal produced by amule, hh 
Fonblanque says, so great was the excitement at this unheard-of event 
amongst the native population, that it produced an_ official inquiry,s 
copy of which, together with a certificated translation, Mr. Fonblanqw 
has forwarded along with his letter announcing the prodigy. Th 
latter consists of the deposition of one Mohammed Effendi Ashmam, 
a veterinary surgeon, before the police at Cairo, on the 27th Jur 
1864, and states that on the previous day the said Mohammed hii 
proceeded, in pursuance of instructions received, to the house of a 
Ibrahim, to examine a mule which had produced an offspring. | 
appears that the said mule had been covered by an ass, as the offsprug 
is a jennet. ‘The mule is twenty-two years of age, and as she hasw 
milk, which is indispensable to maintain the jennet, directions wer 
given for feeding it. Mr. Fonblanque does not believe that “ay 
intentional deception has been practised. No attempt has been mat 
to turn the affair into profit by exhibition or otherwise ; in fact 
furnished considerable annoyance to the owner of the animal.” 

After several ineffectual attempts, the authorities of the Zoologed 
Gardens succeeded in adding a live porpoise to the attractions of th 
Regent's Park. It was captured at Decal by some fishermen, ait 
transported to London early in January, and, although somewhtl 
bruised from attempts to escape capture, it gradually improved, . 
regained its appetite, taking its meals regularly. These consisted ( 
live eels, which it caught for itself, also herrings, and other ish 
supplied by the keeper at the end of a fishing-rod. It was hoped thi 
the re-establishment of its health would have ensured it as 4 permanet 
addition to the collection, but unfortunately, during the frost, 1S 
fered so much from exposure in its shallow pond that, to the 


disappointment of all concerned, it dicd after a few weeks 
finement. 


A gorilla, which was sent recently from Africa by M. Du so 
for the Gardens of the Zoological Society, unfortunately died on 
passage to this country. : she 

Dr. Lionel Beale, in continuing his investigations upon the tisst 
has maintained some views of the relations of the round and ¢ 
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F nerve-cells, which are not without interest. In a paper read before 


the Royal Society, he remarks that the caudate cells are really not 


 wlls nor vesicles, in the ordinary acceptation of the terms, for there is 


no investing membrane and cell-contents, but the so-called cell con- 
sists of soft solid matter throughout. The nerve-fibres are not pro- 
longed from the nucleus, but are continuous with the very material of 
which the substance of the cell is composed. From various observa- 
tions upon the course.taken by the tubes through the cells and into 
other fibres, he concludes that the typical anatomical arrangement of a 
nervous mechanism is not a cord with two ends—a point of origin and 
a terminal extremity, but a cord without an end—a continuous circuit. 
From the peculiar structure of the caudate nerve-cells, he thinks it 
improbable that they are sources of nervous power, while, on the other 
hand, the structure, mode of growth, and whole life-history of the 
rounded ganglion-cells, render it very probable that they perform such 
an office. These two distinct classes of nerve-cells, which are very 
closely related, seem to perform very different functions—the one 
originating currents, while the other is concerned more particularly 


| with the distribution of these, and of secondary currents produced by 


them, in very many different directions. A current originating in a 


} tound ganglion cell would probably give rise to many induced currents 


in a caudate cell. 
An egg of the New Zealand Moa has been found in the Middle 


Island under singular circumstances. A labourer who was digging 
the foundation for a house came upon the egg, and unfortunately, with 
his pick, broke some portions of the shell. It was in the hands of the 
skeleton of a Maori, who was buried in a sitting posture, with the egg 
resting in his hands, and held opposite to his head. The egg is about 
0 inches long, and 6 inches in width, and of a dirty-white colour. 
It has been placed in a box and protected by glass, so that the 
injury 18 not perceptible, and the egg appears to be perfect. It has 
been suggested that this discovery does not tend to prove that the 
‘oa has recently existed, inasmuch as the egg was probably in a fos- 
silized condition; for the shell of the Dinornis, unlike ‘that of the 
Apyornis, is comparatively slight, and, therefore, likely to have been 


hattered by a heavy blow from a pickaxe, whereas the egg remains 


a sound, except upon the side accidentally chipped. Probably 
re “88 Was intended as a provision for the journey to the realms 
Ve, OF, as the Maories say, possibly to the regions below ; but there 
eens to be no record of the custom of placing such objects in the 
inds of the dead 


Pisciculture is practised with much success in Belgium, and M. 
aes bow Director of the Botanic Garden at Brussels, has recently 
for his lat rst-class medal from the Acclimatization Society of Paris, 
tie ours in this direction. The Society at Brussels has just 

pleted the fishing of their pond in the Botanic Garden, for the 


purpose of obtaining a supply of ova for artificial propagation. Two 


<gsion fifty salmon and trout obtained in this manner furnished 
I, 2A 
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about 40,000 ova, which were immediately placed in the hatchin 
apparatus. The fish were from three to five years old. 

Professor Agassiz has laid before the Paris Academy a remarhah} 
paper upon the “Metamorphoses of Fishes,” which he states mp 
according to his observations, as important as those of Reptiles (Am 
phibia). At the present time, when pisciculture is so much studiel 
it appears remarkable that such metamorphoses should not have bea 
sooner observed, but Agassiz accounts for it by the fact, that th 
metamorphoses generally commence immediately after hatching, ¢ 
which period the fishes die rapidly when kept in captivity. He an 
he is prepared to show that certain small fishes, which at first resembl 
Gadoids, or Blennioids, gradually pass to the type of Labroids al 
Lophioids ; and that certain embryos, similar to the tadpoles of tk 
frog or the toad, take by degrees the form of Cyprinodonts—that ce. 
tain Apodes are transformed into Abdominal fishes, while some Mab 
copterygians (soft-finned) are changed into Acanthopterygians (bar 
finned) ; and, further, that a natural classification of Fishes can k 
founded on the correspondence which exists between their embryouie 
development and the complication of their structure in the ait 
state. M. Agassiz lately discovered that the metamorphoses of som 
members of the family of the Scomberoids are stiil more unexpectel 
All icthyologists know the generic characters of the Dory (Zeus faber 
and the peculiarities which attach it to the family of the Scomberoids 
Another fish, less known, but more curious, which lives also in th 
Mediterranean, the Argyropelecus hemigymnus, has been genenll 
classed with the Salmon family, or placed with the salmon asa sib 
family. Systemic authors have generally considered the Scomberu 
and Salmon as very different fishes, the first being Acanthopterygials 
and the second a Malacopterygian. But the Argyropelecus hemigymu 
is nothing else than a young Zeus faber. Agassiz says he expects ith 
thyologists to declare this opinion erroneous, but, in reply, he invites 
them simply to compare specimens of Argyropelecus with you 
Dories, 8 to 10 decimétres in length.. 


In connection with the discoveries of M. Agassiz, it may be I 
marked that observations of a similar tendency have been made on the 
Crustacea by M. Gerbe, in conjunction with M. Coste, from which I 
appears that the larve of the Palinuri are identical with the species 0 
the curious genus Phyllosoma (glass crabs), possessing the same pect 
liarities,as absence of branchie, flattened membranous and diaphanows 
body, &c. There are differences, however, such as the absence of ‘th 
false feet which are attached to the abdominal segments of the Phy! 
losoma, and of the caudal fin of five lamina, which at first W 
appear to negative the resemblance. But these are only ager 
diiferences, which are effaced in the course of the first four 
changes of skin. All the marine Crustacea, according 0 M. Get 
make their appearance in a larval form, and immediately . 
all of them undergo the first moult. But in no species, not re 
the Lobsters, which of all Crustacea are hatched in the most P te 
condition, does this first metamorphosis cause the appearance ° 
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' Jateral Jamine of the caudal fin, and the false feet. The organs remain 
latent, the latter until the second month, the former until the third. 
| At each moult some organs become complete, others acquire more and 
| more their normal form, whilst others make their first appearance to 
urive subsequently at their final perfection. It is probable, therefore, 
that the same species of Phyllosoma in different moults, has been de- 
sribed under various names, and M. Gerbe feels assured that he will 
} soon be able to prove that if the Phyllosomata of authors present 
more perfect characters than the larva of the Palinurus, as described, 
| itis because they have undergone several metamorphoses, and, conse- 
; quently, represent subjects in a more advanced state of development. 
| Piyllosoma, therefore, bears the same relation to Palinurus that the 
Zoéa does to the Crab. 


M. Guyon has communicated to the French Academy some 
researches upon the poison of Scorpions, from which he deduces that 
it is identical in its character with that of serpents, both affecting 
wimals in a similar manner. Both poisons produce more violent 
| elects upon small animals than on large ones, and on warm-blooded 
than upon cold-blooded ones. The scorpion’s sting is followed by 
immediate violent pain, and general itching, tumefaction, and 
| extravasation of blood into the subcutaneous cellular tissue. Trem- 
bings, vomiting, and great prostration succeed. Respiration is 
weelerated, and coma ensues in fatal cases, with dilatation of the 
| pupil. Tetanic spasms of the extremities (more frequent in birds 
| than in mammals), and remarkable disturbance of the genito-urinary 
organs, also occur in many cases. 


Dr. V. Hensen has shown that the Crustacea possess a delicate 
sense of hearing, and describes the organs by which this sense is 
developed. His researches have extended to twenty-eight species of 
} Crustacea, In the higher forms a delicate nervous filament enters a 
chitinous hair, which is connected to the rest of the chitinous skeleton 
in such @ manner as to allow of vibrations under the influence of 
undulations. The extremity of the hair often penetrates 

) — the otolites, or even into the interior of one. The otolites are 

- off at the periodical moult, together with the chitinous tunic, 
| Meare replaced by others, and the minute lapilli are introduced by 
1 i pg themselves into the auditory sac. In crustacea with a 
however, they present a peculiar structure, but still they | 

lei whey apparatus, which is reproduced anew. The auditory 
I ihe = of three kinds :—1. Hairs with otolites; 2. Free hairs of 
hod Th. sacs ; and, 3, Auditory hairs of the outer surface of the 

first are generally curved, and recall the sets in the ordi- 

ca a of fishes. The Brachyura (crabs, &c.) have no otolites, but 
mead 300 sacs are nevertheless furnished with hairs, of which he 
hese > anansge in the fluid of the auditory sac of the common 
into vibrats nasmuch, therefore, as auditory hairs may be thrown 
without the mediation of otolites, M. Hensen thinks it 
ions if the at they may be equally capable of fulfilling their fune- 

cy were placed on the surface of the body. These conside- 
2a2 
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rations have led him to regard as acoustic organs certain hairs yy Afr 
the surface of the crustacea, which present the same structure a{, vale 
hairs connected with the otolites. They are especially numemy) tion 
those species, or in larve, which have no.internal auditory organs, an casi 
are renewed at each moult, Their structure is much more comply Ie the 
than the other hairs of the surface, which latter are wholly devaig HR a4 
any nervous cord. Supposing that each auditory hair was capabled in 
being thrown into vibration by a determinate note, he subjected ty md 
matter to experiment, and found that on sounding different notesif - 
the gamut certain hairs became indistinct by reason of poveti har 
vibrations, while the neighbouring hairs remained perfectly still, « Bu 
could only be made to vibrate by other notes. . 


M. Jourdain has investigated the eyes of the common starfish, al 
finds that they are more highly developed than is commonly supposd af 
Of the two fundamental types of the organ of vision, viz. eidosenpi 


eyes, which furnish images, and photoscopic eyes, which only are fittl “ 
for giving a general sensation of light and darkness, he gives reas ty 
to believe that in Uraster rubens there is a specialization of functin - 
which no doubt represents the highest type of organization of phot- 
scopic eyes. Eidoscopic eyes are found in the Mellusca, Insecta, al 

Crustacea, and are connected with an expansion of a nerve of specid 

sense, upon which luminous rays are isolated. The photoscopic ee 9 th 
is associated, in its simplest form, with blackish or reddish pigmatt, P 


of definite structure, in connection with the nervous system, or 0 hi 
with the sarcodic mass, as in the genus Lycoris. But in the vel: d 
known pigment spots of the star-fish, situated in the interambulaenl ( 
furrows, at some little distance from the extreme end of the rays, ther I 
is received a filament from the ambulacral nervous trunks, which 8 
filament becomes dilated into a ganglion on penetrating into the I 
papilla, The papilla is surrounded by spiniform calcareous process t 
which are separated from each other by muscles, so as to expose th 
visual organ to the rays of light; but when the processes are appr 
mated over the oculiferous papilla, the eye is, so to speak, shut, eithe 
for the suspension of vision, or for the protection of the organ. " 
high powers of the microscope the papilla is seen to be hollowed into 
numerous little cavities, lined by pigment, and connected # mn 
bottom with the nervous ganglion. These depressions are in @ 
a very transparent gelatinous matter, forming a slight projection ! 
the surface of the tubercle, and terminated by a convex portion, 1 
the cornea of the higher animals. The presence of this refract 
substance gives the eye some claim to be considered as eidoscop!t? 
its character; and it doubtless serves to collect and concentrate : 
luminous rays upon the impressionable pigment, and consequent 
render the perception of light, and of its different degrees, ™ 
intense and perfect. 

Dr. Cobbold, well known for his study of the Entozoa, has poi 
a pamphlet (on a new Entozéotic malady) in which he forete a 
almost inevitable increase of parasitic diseases in ‘general, if the 
posed extensive utilization of sewage be carried out. Referring 
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African “fluke” epidemic, he states, as proving the extensive pre- 
valence of this disease in Egypt, that out of 863 post-mortem examina- 
tions conducted by Dr. Gricsinger, these parasites were found in 117 
cases, 80 that one-third of the entire population appears to suffer from 


' their inroads. This parasite has made its appearance in this country, 
and it would appear that it is as prevalent at the Cape, at Natal, and 


in the Mauritius, as in Egypt. “In the advanced stages of the 
malady,” Dr. Cobbold observes, “ the afflicted individual must fre- 
quently evacuate the ova and their embryonic larvee, which will do no 
harm if conveyed into a cesspool, or by a common sewer into the sea. 
But if scattered broadcast, they will be spread over thousands of acres 
of ground, placing the larvee on conditions favourable for their next stage 
of growth, in which stage they will penetrate the bodies of land and 
water snails; after which there is every reason to believe that they 
will experience no greater difficulty in gaining access to our bodies 
here in England than obtains in the case of those same parasites 
attacking our fellow-creatures in Africa.” And he foretells that in 
twenty years the parasitic malady would be as prevalent in this 
country as it is now in some particular sections of the African 
continent. 


Two distinguished ornaments of our science have been added to 
the list of the dead during the last few weeks. The one was Dr. 
Falconer, described as one of the greatest Paleontologists who ever 
lived, and whose life, devoted to science, was brought to a close by 
disease contracted during his long residence in India, the scene of his 
chief labours. The second was Gratiolet, Professor of Zoology at 
Paris, whose researches on the comparative anatomy of the nervous 
system, and structure of the brain, had placed him in the foremost 
rank of scientific men of the present day. He died of apoplexy, on 
the 17th February, not having reached his fifticth year. 


PROCEEDINGS OF THE ZooLoGicaL Society oF Lonpon. 


oe: each meeting of this Socicty numerous communications are read, 
ding our acquaintance with the fauna of some distant part of the 


-Wor 
ld, or rendering the knowledge of our own fauna more systematic 


bin a ha usual, Dr. J. E. Gray has been foremost in his indus- 
spam ation of facts. Papers have been communicated by him 
of Whalebone Whale (Eschrichtius robustus), founded 
He — stranded on the coast of Devonshire in 1861, and por- 
$0 upon erred skeleton have been obtained for the British Museum ; 

wrtelee other species (of the Right whale), whose atlas and cervical 
new form i pod to indicate the existence, in the Antarctic Seas, of a 
tustraliensis : group. ‘The specimen has been named Macleayius 
yD. Hp nother new species of whale has also been described 

whe A purmeister, founded upon a skeleton in the Museum of 
yres, and called by its describer Balenoptera patachonica. 
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Dr. Gray has also brought forward important revisions of two familie 
of Carnivora—the Urside and Mustelida—from specimens jy th 
British Museum. Of the Urside there are ten genera and twenty-tyy 
species, nine inhabitants of the old and twelve of the new world, vhih 
one is common to both. Of the Mustelidew there are twenty-thre 


— and forty-seven species, of which ten are peculiar to they, 
world. 


Dr. Kirk, the companion of Livingstone, enumerates the mamnik 
sixty-seven in number, met with in the Zambezi region of Basen 
Tropical Africa, amongst them a bat and an antelope new to science 

With regard to birds, Professor Owen has contributed a ninh 
memoir upon Dinornis, chiefly descriptive of the skull, and founded 
upon the skull discovered, with an almost entire skeleton of the birl 
in the Valley of Manuherika, Otago, and now in the museum of th 
Yorkshire Philosophical Society. Professor Bianconi, of Bologm 
communicated a letter relating to the systematic position of th 
extinct Madagascan bird, the pyornis maximus, which he was ¢ 
opinion should be referred to the Vulturidw. New species of bin 
have been added from Rodriguez, by Mr. Newton; from Benguels, by 
Mr. J. J. Monteiro; and from Australia, by Mr. Gould, discoverel 
during the recent exploration of the interior of that country. Th 
discovery of some bones of a large species of Dodo in a cave at Ro 
riguez, by Mr. Newton, is also worthy of notice ; and the occurrent 
in this country, for the first time (near Newbury), of the Carolim 
Crake (Porzana Carolina). A remarkable Australian lizard (Molo 
horridus) is stated to have been recently captured alive in Jersey, to th 
no small excitement of the islanders, and a photograph of the imtrua 
was exhibited by Mr. Sclater. The fishes of Cochin, on the Malabw 
Coast of India, have been described by Mr. Francis Day, 1n a memo 
devoted to the Acanthopterygii, of which 120 species are enumeniel, 
including several new to science ; and Dr. Giinther has presented . 
account of his researches into the British species of Salmonoid fishes 
He states that the genus Salmo is essentially an Arctic group, inhabit 
ing the northern portions of both hemispheres, the species becomills 
more abundant upon receding from sub-tropical to temperate eer 
He is disposed to believe that the species to be found within ee 
waters are more numerous than hitherto suspected, and he has m “ 
out four new species of the non-migrating group of true Salmo, Ws 
identifying several others heretofore imperfectly distinguishel 
distinguishes five of the sub-genus Salvelinus (charts) inha 
Windermere (the original habitat) ; Llanberis, Scotland ; and a # 
Melvin and Eske in Ireland, respectively. Of the sub-genus >" 
three are migratory species, viz. the true Salmon, the “ pod . 
South Wales, and the Sea-trout of Scotland; while eight = i 
migratory species—viz. S. fario of England, S. Gaimardi of oe 
S. Levensis of Loch Leven, and S. ferox or Great Lake reg ot 
the four new species above mentioned, called respectively ono 
pennis, inhabiting mountain lochs of Wales, S. orcadensis ( 
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lakes), : brachypoma (Firth of Forth), and S. stomachicus, 
Ireland). 

| Several interesting additions to the Society’s collection have been 
made, viz. a fine male Mantchurian Deer from Mr. Swinhoe ; and the 
prong-horned Antelope of America (Antilocapra Americana), thic 


| frst instance of this animal’s having reached Europe alive. Dr. 


Bennett, of Sydney, has in the gardens of the Acclimatation So- 
ciety of Sydney, N.S.W., a specimen of the Lyre bird (Menura Nove 


| Hollandia), intended to be transmitted to London by the first oppor- 


tmity. Finally, Dr. Schlater reports that there are in the gardens 
eventy-four specimens of the Quadrumana, belonging to forty-three 
different species, amongst which are several of great rarity. 
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REVIEWS. 


THE GEOLOGICAL SURVEY OF INDIA.* 


Ir cannot but be considered highly creditable to the East Ini 
Company, that during their rule over that great limb of the Britis 
Empire, Hindostan, they did not neglect projects which had referen: 
to the future permanent benefit of the whole country, but of whos 
immediate utility in a mercantile point of view there could be litt 
prospect. The establishment of a Trigonometrical Survey, to be fil 
lowed in course of time, after the example of the mother-countr, 
by a Geological Survey, could scarcely be looked upon as likely tok 
a good investment for capital (so to speak) at the time when thes 
Surveys were projected. Yet even now they are bearing fruit, i 
giving facilities for laying out lines of railway, for the sale of publ 
lands, and for defining the limits of formations producing coal, im, 
and other minerals. The value of such undertakings to the caused 
science and the advancement of the arts need not be insisted upm 


here ; so general is the recognition of the importance of good Top : 
graphical and Geological Surveys, that there is scarcely a country van 
Kurope and America, or a dependency of the British Empire, wher the 
they have not been originated and sustained by their respective sh 
Governments, | 

The Geological Survey of India has been in existence abott ™ 
seventcen years, under the superintendence of Dr. Oldham, who he 
previous to his appointment had the advantage of several years & In 


perience as Director of the Geological Survey of Ireland. His stl R 
of assistants has been gradually augmented, and is largely dam 


fr 

from that country ; and it is somewhat remarkable, that in look , 
through the Report of Dr. Oldham, we do not recognize the name i 
a single Scotchman! We do not, of course, venture upon 80 Ms!“ 
inference as that amongst the dozen officers or so of the Indu 
Survey, there is not one single native of that fortunate county, which Y 
supplics men to most of the good appointments all over the worl, 
We trust, indeed, that such is not the case, as it would speak but 
for the prospects of the Indian Survey. 
| 


The Geological Survey is now at work in three distinct regios d 
the Indian Peninsula, about equally distant from each other. Durilg 


* ‘On the Geological Structure of the Districts of Trichinopoly, Salem 
South Arcot.’ By William King, junior, and R. Bruce Foote. Calcutta: Thacket 
London: Williams & Norgate. ly 

‘On the Structure and Relations of the Southern Portion of the ets 
Ranges between the Rivers Ganges and Ravee.’ By H..B. Medlicott, A.B. 2-5" 
Same publishers. By 

‘Annual Report of the Geological Survey of India for the year 1863-4. 
Thomas Oldhim, LL.D., Superintendent. Calcutta: O. 'T. Cutter. 
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the year 1863, a tract of country stretching across the peninsula from 
iyo Gulf of Cambay to the mouth of the Ganges has been completed. 
This was an object steadily kept in view during several years, and 
ss the relations of the rocks along this belt have been determined, a 
isis has thus been formed for the extension of the work towards the 
wrth and south. Another belt, farther south, in the parallel of 
Kurnool, Bellary, and Goa, is now in course of examination, and will 


S form a portion of the work of several years to come. In the mean- 


time, the rocks along the southern flanks of the Himalaya are being 
napped, forming a third belt to the northward, so that we presume 
the intention is to extend the work in a series of parallels over the 
intervening districts until they form a junction. 

For a region of such vast extent as India, and of the relationship 
of whose rocks we have so imperfect a knowledge, the above plan 
nay be—and doubtless is—the best. In a country, however, such as 
Ingland, in which the formations are arranged in so symmetrical a 
manner, that we can make a traverse from the oldest to the newest 
fomations along a given straight line, the obvious course is to 
eommence with the former, and work up to the latter ; and this is the 
general plan which has been adopted by the English surveyors. But 
in India itis otherwise, and although the Himalayas offcr an apparent 


| base, yet such are their dimensions, both lengthways and vertically, 


sich the physical difficulties likely to be offered in any attempt to 


} uravel their structure, that at least one generation would have passed 


away ere such a Herculean task could haye been accomplished. We 
therefore assume that the apparently unsystematic plan of operations 


| which is represented on the Index Map accompanying Dr. Oldham’s 


Report (which also shows certain favoured spots of which surveys 
have been made, scattered at wide intervals over the Indian Empire), 
as been adopted, in obedience to economical, scientific, or perhaps 
Imperial requirements, Some of these are indeed apparent from the 


| Teports of the surveyors themselves, as we find their regular work 


fequently interrupted by orders from Government to proceed to some 
po) mayhap many hundred miles distant, to report on some special 
sinict, Thus we find that Mr. W. T. Blanford, during the year 


1863, was detached on temporary duty to examine a reported coal- 


field in Sinde ; and Dr. Oldham himself, while engaged in company 
= Mr. Medlicott in examining a very important area, extending 
m Monghyr to the Sone, was ordered to proceed at once to the 
injab, to examine and report upon the deposits of so-called coal 


i the Salt range. Such interruption must sadly interfere with the 


eI progress of the Survey; and now that most of the real or 
mrad coal-bearing districts have been visited by the officers of 

he itvey, 16 18 to be hoped that their systematic labours will be less 

“quently interfered with. 

e districts treated of in the two memoirs before us lie almost 

© two extremities of the Peninsula. That described by Mr. 
al on embraces an area of 7,000 square miles, in a region pecu- 
a, | ractive from its physical features, being composed of those 
“sque ranges which form the fronticrs of the Himalayas in the 
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Punjab. The Sub-Himalayan hills are often of considerable clenig 
reaching altitudes of 10,000 or 12,000 feet, and culminate in the py 
of Chor and in the Dhaoladar ridge. This latter ridge, comp 
of granitoid gneiss, and ranging nearly in a north-westerly dina 
forms, in the opinion of the author, the extreme north-wej) 
prolongation of the “Eastern Himalaya,” from which, however i} 
severed by the deep valleys of the Beas and Sutlej. To the pai, 


west, the Dhaoladar ridge sinks down, and is terminated alow & - 
valley of the Ravee, while the “ Western Himalaya” rises ty & = 
north of this ridge, and ranges in a nearly parallel line betne wh 
the Chenas. and the Indus. Mr. Medlicott has good Geohgd fi won 
reasons for the view he adopts regarding the line of division of & tang 
Eastern and Western Himalayas; and it is an interesting fac, fn | 
noticed by Colonel Cunningham, that the ‘subordinate hills fh Hi yy) 
Western Himalaya range in lines parallel with the central axis, vik I j,i; 


those of the Eastern run out at right angles from the main rilg 
The causes of this distinction are considered to lie in certain chugs Hi 3, 
in their Geological structure. 

Mr. Medlicott separates the rocks of the region of which he tras HM jp. 
into two great groups, each of which is capable of farther subdivisia- 
namely, “ The Himalayan” and “ Sub-Himalayan.” The stratigraphic 
distinction between these two great groups is most marked. [Th HM 
former composes the interior central range (as far as he has exam Hi yy, 
it), and consists of limestones, shales, sandstones, slates, quartala 
schists, and gneiss ; the latter consisting in the lower part of shila, 
with nummulitic limestones, and passing upwards into an assemblg 
of strata in which sandstones and conglomerates largely predomi 
Of the age of the “ Himalayan” group no opinion can at presett k 
formed, owing to the almost entire absence of fossils. The auth 
has only succeeded in finding a few obscure impressions of bivalr 
shells in a band of limestone, which do not throw any light mh 
subject ; but in the succeeding group of the “ Sub-Himalayan” beds¥ 
pass from rocks of whose age we can only form vague conjectures : 
those of an age strongly defined in the Geological series. Detw# ii 
the two groups there is in all probability a vast gap i tmé* 
M. D’Archiac refers these Himalayan beds, though with hesitate 
to the Devonian period. The shales and limestones of the Suh 
Himalayan” series contain shells* and nummulites, which enable i 
to refer these beds to the early Tertiary age with the same ov 
of certainty that we refer a coin stamped with the effigy of one 
Cesars to its period in Roman history. 

From what has been stated above, it is not to be inferred that W 
are unacquainted with the age of any of the rocks which yer 
the lefty range of the Himalayas. Through the labours of Capt 
Strachey and other explorers we have been made acquainlel ¥ 


groups, some of which rise into the loftiest altitudes, charged vi 


* A list of which is furnished by Dr. Kane, pp. 99-100. z me 
+ For the sake of the general reader, it may be explained that un 


means a stone-coin; and the stone of which the Pyramids are built 1s Be" 
formed of nummulitic rock. J. B. Jukes’s ‘Manual of Geology. 
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Tita, HE cils referable to the Silurian, Triassic, and Jurassic ages. Thus 
Ne the highest passes into Tibet, at elevations of 20,000 feet, are 
of slates and limestones, containing Asaphus, Cybele, Cyrtho- 
“hit, and other Silurian forms; beyond these are limestones, with 
Vestal HEB vatites of the Muschelkalk, while beds with organisms resembling 
ett BE ose of the Lias, Cornbrash, and Oxford clay follow in succession. 
tr The whole of these formations of the two groups have undergone 
Ng te RR i extraordinary amount of disturbance. The beds are often vertical, 
0 te MR ood even inverted. In other cases they are broken by faults, and 
etree BE ith each physical and stratigraphical obstacles to contend against, we 
logid HA eannot but consider that much-eredit is due to the author for disen- 
of th tungling the complicated structure of these rocks, — 
i The “Subathu” beds are followed by the “ Nahun” and “Si- 
rocks, which are somewhat. similar to each other in character, 
i being principally sandstones and conglomerates of—great thickness ; 
Ti they have, nevertheless, a very marked line of division. This is 
hugs HM illustrated by the section in the Narkunda which forms the frontis- 
piece to the memoir. The upper series of sandstones seems to have 
‘Treat BS een deposited against, and upon, a denuded surface of the lower 
"Ma “ties, which apparently formed a line of high cliffs and hills facing 
phic HE the open sea to the south. The break thus shown between the two 
groups indicates a second period of elevation in the Himalayan © 
muge. The Sivalik beds are in turn succeeded unconformably by 


~ the nearly horizontal strata of the Ganges valley. 

the It would, of course, be hazardous to draw any general conclusions 
al regarding 80 comprehensive a subject as the upheaval of the highest 
m bo of mountains in the world, from an examination of a limited 


ie ron of the entire length; and Mr. Medlicott very properly 
® uliics his remarks on this topic with the proviso, that they are open 
0 subsequent alteration. N evertheless, his views are novel and well 
supported. The usual opinion, founded on the fact that the Tertiary 
| sandstones of the Sivalik group dip towards the “ Himalayan ” beds, is 
that these older rocks are upheaved along an enormous fault or 
ture. The author, however, seems to-consider that the direction 
of the dip is due to foldings arising from enormous lateral pressure, 
and that the line of contact is not strictly a fracture,{but an original 
— deposition. The discordances amongst the Tertiary beds 
say ves are evidence of a succession of elevations at intervals ; 
er would appear that the whole of the formations along the flanks 
;  -¢ mountains have, at a very recent period, been subjected to a 
| — of crumpling, caused, as the author supposes, by the falling in 
certain extent of the entire mountain range. 
be en case of the memoir of Messrs. King and Foote, we have not 
ais aa, of a map.* The description of the district is, how- 
a vas coer clear to enable us to dispense, for the present, with 
5 There = So essential to a thorough understanding of the subject. 
ca 1 besides, several coloured longitudinal sections, which con- 
re" Siance an idea of the general structure of the country. 


* The map is expected to be published ere long. 
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The country treated of consists for the most part of highly 
clined metamorphic rocks, principally gneiss, with bands of cryatal 
limestone, trap dykes, and magnetic iron. The Geological 7 
these rocks is altogether uncertain, and they are succeeded by 
Cretaceous and Post-Cretaceous formations of the Payen Ghat, ory 
country of the Carnatic. These latter form extensive plaing , 
terraces, stretching from the interior to the coast in gome rl 
while in others they are overlaid by very recent deposits of fuviath 
or marine origin, in which shells identical with those now inhabitiy 
the neighbouring sea have been found. The alluvial deposits gf 4, 
deltas of the Cauvery, Punniar, and Guddelom rivers are Very 
tensive, and owing to their liability to floods from the rivers th. 
selves are rescued from the curse of barrenness which overhangs te 
sandy plains by which they are bounded. In the interior, & 
crystalline and metamorphic rocks rise into several lofty ranges, 
longing to the Eastern Ghats, of which the most distinguished » 
the Shevaroys, which, in the Green Hill Ridge, reach an elevating 


roe 
5,260 feet. This mountain is deeply indented by ravines, especially Hi are 
that of the Vaniaur river, a tributary of the Punniar. Along tk 3 Th 
sides of this ravine nearly perpendicular walls of bare rock rise tox i ton 


height of a thousand feet, and the authors speak with rapture of te 3 thi 
grandeur of the views along the road from Yercaud to Shenguttapaly HM be: 


from the brow of these splendid precipices. th 
Space forbids a further reference to the general Geology of thisix He st 
teresting region, though there are several points upon which we sholi 3 th 
gladly linger. We therefore hasten on to notice that special featm 3% 5 
which renders the Salem district almost unique in a mineral pomtd I te 
view. We refer to the wonderful hills of magnetic iron ore, whid of 
have rendered this district famous from very ancient times. These p 


iron-beds occur in many places throughout the country of Salem al 
South Arcot. They are interstratificd with the gneissic, or me 3 
morphic rocks, following their foldings, or running for miles aloy 
the ridges of the hills with marvellous persistency. In the distr’ 
under consideration there are four distinct groups of these iron-beds, 
some of which, as that of the Godumullay hills, form the serrutel : 
crests of the ridges, rising upwards of 1,200 fect above the valley 
On the northern side of this ridge, the iron-rock suddenly terme 
in a splendid precipice several hundred fect high, overhangiig " 
some places. These massive cliffs form the subject of the fouls 
piece to the memoir. 
The most remarkable of these masses of magnetite lies just beyaa 
the western limits of the district, and is therefore described in th 
appendix—it is the ridge of Kunjamullay. 
The ridge attains an elevation of 2,000 feet above the sea, and 
1,000 above the surrounding plain. It is of an elongated form, fut 
miles in length ; and around its flanks, several beds of magneli¢ - 
crop out in a series of oval rings, imbedded in garnetiferous a” 
and other schistose rocks, and dipping at every point towards | 
centre or axis of the ridge. From this description it will be art 
that the ridge is coincident with the axis of a synclinal fold, a2 
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lip. HE tho bed of ore which plunges inward on one side rises to the day on 
tilly HB iho other. Four or five bands of ore have been observed, and can 
age ¢ be traced at intervals, through the thick scrub all round the cir- 


by & HE wumference. The two lowest beds are each about 50 feet in thick- 
tly HMM yess: and the authors remark that they are exceedingly conspicuous 
its ¢ HAE oven when seen from a distance, especially when the morning or 
ac evening sun deepens the shadows, and lights up the projections. At 
ith, HP qich times these iron-beds may be seen encircling the hill in sharply- 
bitty FHI ext terraces of grey or purple colours. From the base of the hill, 
of th MIP and extending for a distance of two miles or so, the ground is 
ry ¢rewn with rounded blocks of ore, while the sides of the hill itself 
then. HE are in places thickly coated with a talus of the same material ; in 
B te HP fact, nature has here carried out mining operations to such an extent, 
f : that the largest furnaces might be fed for years with the rough-hewn 
8, ore. 
d a These beds of iron follow all the convolutions of the schistose 
nd HM rocks with which they are associated ; and their lamine of quartz 
ciily HME are observable in hand specimens alternating with those of ore. 
g tit HAP The average yield is about 55 per cent. of pig-iron, which for every 
i HF ton smelted requires 13+ tons of charcoal. The steel made from 
f the this ore by the natives is of , the finest description; and we have 
Puy HE ben informed by an English officer long resident in that district 
¢ that there is documentary evidence to show that the famous Damascus 
Sik B® steel, and those scimitars of whose wonderful exploits we read in 
oul HA the ‘Arabian Nights,’ were wrought out of the ore of these hills. 
tur B® Be that as it may, there is no question as regards the degree of 
itd HA temper to which the native craftsmen, by their rude and simple process 
of manufacture, are able to bring the metal, which cannot be sur- 
passed, if equalled, by the European, with all his aids and appliances. 
| The ore is worked by the British Porto Novo Company, at Poolam- 
putty, on the left bank of the Cauvery. It has to be conveyed from 
4) to 25 miles before smelting, and when manufactured, is carried 
down the river during floods. The fuel is charcoal, which appears to 
be fast decreasing from the wasteful manner in which the scrub wood 
sused up, combined with the general neglect of planting. Govern- 
went has for a long while established a Forest Conservancy Depart- 
nent; butas yet it has had little power to materially diminish the evil. 
t- The memoir of Messrs. King and Foote we consider to be an 
a specimen of what a Geological Survey Memoir of an Indian 
ee should be. It is carefully and clearly written, well arranged, 
nd treats of those collateral subjects of climate and physical geo- 
ap — depend so greatly on the geological conformation of 
y. 
mS Medlicott’s memoir there is (as it seems to us) a certain 
Diet sonctoonces and methodical arrangement of the subject. We 
0 two such terms as “ Sub-Himalayan ” and Infra- 
kel ‘ip being applied to designate two series of strata, as being 
—. — confusion in the mind of the reader ; und there is a 
i ' vagueness in the wood-cut sections which is highly embar- 
g Perhaps the engraver, and not the author, is responsible for 


ye 
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this defect, as wo are well aware how difficult it is for an unsiai, Ma. 
artist to reproduce on wood the designs of the naturalist. We w wap 
not, however, disposed to be critical on a work which has been any en ® 
eut under circumstances of more than ordinary difficulty, ani j i 
spite of physical obstacles with which we Englishmen are hap : 
unacquainted. 


public 

fourth 

THE UNITED STATES COAST suRvEYs [Re 

l 

THroveu the courtesy of the Smithsonian Institution, at Washinginy, of 
have been favoured with the volume containing the Report of the (ag Ie ™ ® 
Surveyors for 1861—a year which will be for ever sadly memonblki The 
American annals, The Survey, which was commenced in 1832, hi Im sale 
been pursuing its quiet and peaceful labours throughout the whi I 
extent of coast line, extending from Passamaquoddy Bay in the Stated I m4 
Maine, to the coast of Texas in the Gulf of Mexico, and along the coats ward 
of Oregon and California on the western seabord. At various pins i form 
throughout a line of more than 2,000 miles, small parties were a Hy "° 
gaged in plumbing the depths, triangulating and sketching the ines I fron 
of the coast, bays, and harbours, or determining the Lat. and Long. d J ings 
conspicuous points. No less than 9,050 of these had already ka plat 


tabulated, and so steady and undeviating had been the progress malt J the 
in mapping the coast line, that in cight years (or in 1869) the wut I ty 
was intended to have been completed, when that fatal war which ls 3% inc 
deluged with blood half a continent, broke out, and at once tem 7% in; 
ated surveying opcrations along the whole Atlantic seabord, witht 7 bu 
exception of that portion belonging to the New England States 4 

the stations along the coast of the Southern States some of the pt Hi be 
perty of the department was seized, and the liberty of the officer ph 


placed in jeopardy. Two vessels were seized in Charleston Harlow, B® kx 
and a few other slighter losses were sustained ; but, on the whde! fo 
may be said that the officers and men made good their retreat, having tl 
received instructions to leave their stations whenever the attituled 


the State authorities appeared threatening. p 
It is worthy of remark, that amongst all the naval officers engug ( 
in this department of the public service, not one joined the Confete 
rate cause; and Professor Bache very naturally pays a high tribute 
to their “ loyalty,” as many of them volunteered for active naval 7 
This, however, only corroborates what has been frequently ° | 
served—that at the breaking-out of the war, the Northern side Wi 
supreme in the naval arm; while the Southern had the advantage?” 
the superiority of officers for the army. Amongst the naval ole 
engaged in the Coast Survey in 1861, was Commander D. D. ape 
who. recently commanded the two naval attacks on Fort Fane, @ 
to whose further career the public are looking with some degree 


‘Report of the Superintendent of the United States Cuast Survey for 180 
Washington Government Printing Office. 
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ce BE sorest. Even before the outbreak of hostilities, he appears to have 
(tM on a marked man, for Professor Bache, on losing his services as 

m aperintendent of the hydrographic work of the Western coast, speaks 

~ if “the strength of his indomitable will,” and pays a high tribute to 

‘inl HE ;;. “well-known energy and intelligence, which gave large promise of 
public benefit.” 

The topography of the coast is now completed along nearly three- 
furths of the Eastern seabord of the United States, as they were in 
1860, and the hydrography has extended pari passu. Of the maps 
shich are published there are three classes. The first is on a scale 

‘of <iq, embracing the coast as far inland as the nearest main road, 
snd a considerable distance at sea. These are highly-finished charts. 
The second is of a more general character, and on the much smaller 


vale of soo Or about six miles to an inch. These are intended 
fo enable the navigator to recognize the general features of the coast, 
ad they contain soundings to a depth of at least 120 fathoms sea- 
ward, as also selected inshore ones, so as to give a general idea of the 
frm of the bottom in bays, estuaries, and harbours. The third class 
we special charts of harbours, anchorages, &c., on various scales 
from <5 tO sion Of the natural size, with minute details of sound- 
| ings, tides, and currents. Besides the above, a new scries of charts, 
planned in 1857 by Mr. Boshke, is in course of construction, by which 
the whole coast line of the Atlantic and Gulf of Mexico will be por- 


trayed in 82 charts, on a scale of sg, or about three miles to an 
inch. These will be arranged so-as to be capable of being mounted 
ina continuous sheet, and are intended to decorate the walls of public 
buildings, offices, and dwellings. | 
During the progress of the Coast Survey, special observations have 
ben made with a view to determining the outline, depth, and other 
phenomena of that mighty ocean-river, the Gulf Stream, to whose 
beneficent influence the British Islands are so largely indebted both 
for the humidity and mildness of their climate. The hydrography of 
ii the Gulf Stream is now very generally understood, especially from the 
witings of Captain Maury, of the Confederate Navy. ‘There is one 
pont, however, indicated in Plate 28 of “The Report,’ which we 


do not recollect to have previously observed, and which may there- 
fore have escaped the notice of others; we refer to the position of the 
axis of the stream with respect to the outer and inner “ Cold Walls.” 
| The axis (or line of greatest velocity at the surface) occupies a very 
| Peculiar position ; for it is not, as might perhaps have been expected, 
it the centre, or even near the centre between the two walls, but 
cughout its entire length, from near the extremity of Florida to 

oa banks of Newfoundland, it occupies a position from one-third to 
— of the breadth of the stream towards the American shore : 

: 0 ‘ words, it is from three to six times farther from the outer 
ae than from the inner. Into the causes of this feature in the cur- 

1 of the stream we cannot here fully enter. It is evident, that all 
ong Its course till it assumes its easterly direction across the Atlantic, 

© waters are pent up against the north-western wall. The forces 
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driving the waters northward are here combined with those eum» Me spc 
them eastward, and on the resulting motion the form of the ig plane 
exercises a powerful influence. The gencral effect ig to produ after 
cross section, similar to that of a river which is bent from the atin Rom: 
course by a bank with a continuous curve. verit 

Notwithstanding the continuance of the war, the Coast Sup; fmm then 
not, we believe, abandoned ; but is prosecuting its labours along th mani 
New England Coast. No later Report than that we are now revieriy 
has come into our hands. Since the outbreak of hostilities, th the 


Federal Government has taken good care that documents of such we 
as coast charts shall not fall into other hands than those for yhp 
they are intended. Consequently, the distribution of copies, whid 
as authorized by a resolution of the Senate, had amounted to & 
liberal number of .6,200 up to the year 1860, has been greatly ov. 
tailed. For ourselves we need scarcely remark, that whatever w 
private leanings may be in reference to the two great parties int 
struggle, any documents entrusted to our care shall be scrupulow) 
guarded, and the confidence placed in us will not be abused; wih 
this assurance, we hope to be favoured with copies of the lita 


Reports, which will receive the notice they so well deserve. oth 
Ing 

C01 

ne 

THE PLURALITY OF WORLDS.* n° 

Amonest our Original Articles in the present Number will be fot In 
a Review of the chief scientific facts upon which the believers in th pr 
plurality of the habitable worlds base their creed ; and if any of o gt 
readers should be induced by a perusal of the essay to devote then ’ 
selves to the study of that important subject, we recommend to thet 01 
notice the book by M. Flammarion, editor of the Paris journal, ‘Ci . 
mos,’ of which the title is given at the foot. " 


We shall presently speak of the merits of this work; but 13 
partly in consequence of its chief defect that our article has appew. 
That defect is the introduction into the argument of an amourt of 
extraneous and, as it appears to us, irrelevant matter, which us 
materially weaken its force with thinking men accustomed to reasil 
only from well-established scientific data. 

To the historical portion of the subject the author devotes neatly 
sixty pages, citing, it is true, the opinions of many observers whos 
views may fairly be employed as evidence ; but in his anuety to pl 
his cause fully, he has given weight to the opinions of heathen writers 
which, from their fabulous character, might just as fairly be throm 
into the scale of his opponents. Next to this imperfection o™ 
another; namely, the large amount of space which 1s occupied I 


* ‘La Pluralité des Mondes Habités, Etude ot l’on expose Conditiors 


Habitabilité des Terres Célestes, discutécs au point de vue de Astronomi, 
Physiologie et de la Philosophie Naturelle.’ Par Camille Flammaro? 5 be. 
éléve-Astronome & l’'Observatoire Imp. de Puris, &c., rédacteur du ‘Cosme 

Paris: Didier & Co. 
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speculations upon what may) be the conditions of existence in the other 
planets, and of this defect the author secims to be well aware ; for 
after dragging his readers through page after page of ‘Scientilic 
Romances, he says *—‘ Ces digressions s‘Gloignent un peu trop, on 
ririté, de l'esprit de cet ouvrage ;” and then he proceeds to lannch 
them into “systemes imaginaires,” with a description of which he 
manages to fill thirty pages more. 

Neither does he proceed with the ‘caution that should characterize 
the discussion of a subject still in the infancy of its history, and he 
often jumps at conclusions to which every thoughtful man of scicnce 
mist demur. Who, for example, could fail to smile at the author's 
complacency when he announces as one of the results of the inquiries 
through which he has conducted his readers,t “ L’examen com- 
paratif de habitation des mondes a ¢tabli qu’une grande diversité 
de nature régne parmi les hommes des planétes’’ Finally he 
gives us an Appendix of 116 pages, whereof 53 are devoted to 
the Christian doctrine and its agreement with the one of which 
he treats; but here he cannot be accused of a want of caution, for 
he confines himself almost exclusively to reviewing the opinions of 
others, and a remarkable reason for encumbcring a purely scientitic 
inquiry with a mass of sectarian considerations will be found at the 
conclusion of this portion of his work t—‘* Nous ne pouvons ce- 
jendant nous empécher de dire, en terminant, que toutes ccs discus- 
sous métaphysiques nous paraisscnt superflues ct stériles: elles ne sont 
utiles ni & la gloire de ’Astronomie ni 4 l’autorité de la Religion.” (!) 
In fact, if all these “ superfiuous” matters had been omitted, the 
proportions of the work would have been materially reduced to the 
great advantage of the argument, for there is little doubt that all the 
sound scientific information we possess respecting the habitability 
of the other plancts. coupled with everything worthy of being con- 
sidered as evidence in history and metaphysics, might be compressed 


— of the s»ace devoted to the subject in M. Flammarion’s 
ok. 


Be * i the defects to which we have referred are clearly the 
‘sult Of a desire on the author’s part to treat his subject with full- 
there iS throughout unmistakable evidence of great con- 
~iiousness in the expression of his own views, as well as in h's 


(riticis ica 
“heisms of others’. The author’s astronomical argument, as might 


*xpected from his position in the scientific world, is posted up to. 


honed pe ov he treats of the possible fertility (and theretore 
‘lden of the lunar hemisphere which is always 
of the spectral researches into the constitution 
venly bodies. &e. ; but on the other hand, his 
cantion and and biological matters must be received with 
observations carefully considered, for on these subjects 
His eee iy exhibit the requisite amount of knowledge. 

with its imn.”. ul survey of the present condition of the human race, 

mperfections ; his inquiries (conducted in an admirable tone) 


* veg + P. 319. P. 469. 
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into the dispensations of Providence, and the improbability ¢f gj 
Earth being the only one where creatures exist which partake of i 
Divine uature, and his treatment of cognate subjects, form 4s gi 
arguments in favour of the habitabil:ty of other worlds ag the phr. 
sical data that he has collected to prove his point. 

He considers the Worlds around us to be stations in Heaven: th 
regions of our future immortality, if we may be permitted to use ty 
expression. They constitute the Heavenly home of MANy mansions 
and to them he believes his ancestors to have passed; “ Nous rec. 
naissons,” he says,* “celui que nous habitcrons un jour. Tok 
croyance pour ¢tre vrai doit s'accorder avec les faits de la natwy 
Le spectacle du monde nous enseigne que limmortalité de demain 
celle daujourd’hui et celle @hier ; que l’éternité future n'est autre qu 
l'éternité présente; c’est 1a notre foi, notre paradis; c’cst l'infini ds 
mondes,” 

Irrespective of the value of this book, as regards its avovel 
aim of proving the habitability of the other spheres, it will k 
found useful for the amount of tabulated information which it ca: 
tains regarding the planets; and the illustrations, which are wd 
executed, will serve along with the text to convey to a young studat 
a very excellent idea of the Solar system. 

The language is clear and simple, and in many places it rises tos 
standard suited to the sublime theme of which the volume trea 


We shall be glad to welcome a translation of the work in our om 
language. 


THE CULTIVATION OF QUININE 


THE cultivation of Quinine in Java and British India has been treated of 
lately by Dr. J. E. De Vrij. The Quinine-yielding trees grow at vans 
heights above the level of the sea in the primitive forests of the cot 
tiguous republics of Venezuela, New Grenada, the Ecuador, Peru, and 
Bolivia. The medicinal properties of the trees have been know 
from time immemorial to the natives of those countries, but it was Do 
until 1632, that the curative powers of Quinine were known in kun 
The cure effected by the remedy in the Countess de Chinchon, wi d 
the Viceroy of Peru, brought it into greater notice. The trees Wt 
included by Linneus, in the Geius Cinchona, or, as Dr. De '" 
and others call it, Chinchona. Various species of Cinchona yl 
the febrifugal alkaloids, Quinine, Cinchonine (Chinchonine), Qui 
dine, and Cinchonidine. Of these Quinine is the most powe oe 
hence the most valued. The species which yields it in largest ™ 
tity, is Cinchona Calisaya. Great apprehensions were entertalle 
recently that the trees in South Amcrica would ultimately be™ 


* P, 398. LE 
+ ‘On the Cultivation of Quinine in Java and British India.’ By ne "16:5 
Viij., late Superintendent, of Chemical Researches in Dutch India. 
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atinct in consequence of being stripped of their bark, and no means 
being taken to replace the trees which were felled for decortication. 
The Dutch Government introduced the Quinine trees into Batavia in 
1952, The original plant died, but two slips taken from it to 
Buitenzorg, continued to thrive, and in 1862 acquired a height of 


| 90 fect M. Hasskarl was appointed to take charge of collecting 


Quinine plants and seeds for Java. He landed at Batavia on 15th 
December, 1854, with 21 chests of Quinine plants, and he was en- 
trusted with the management of the plantations. In 1856, he was 
succeeded by M. F. W. Junghuhn, who died in 1864. 

Besides the true Calisaya bark, there were several other species 
cultivated, and among them a new species which received the name of 
(inchona Pahudiana, after M. Charles F. Pahud, Minister of the 
Colonies, in the Netherlands. The plants were at first propagated 
by seeds and the process was slow, but Mr. M‘Ivor, at Ootacamund, 
subsequently ascertained that the plants could be much more rapidly 
and extensively propagated by slips, and this led to a rapid increase. 
\hen M. Junghuhn undertook the management in July, 1856, there 
were 251 living plants, 1,650 slips; but at the end of December, 1863, 
there were 1,151,810 Quinine plants in the Java plantations, of which 
939,050 were growing in the open air, and 612,771 in the sprouting 
rlgey nurseries, besides nearly 7,000 live slips. ‘The plants con- 
sisted. of :— 


Cinchona Calisaya 12,090 
»  lancifolia ; 251 


Pahudiana . 4,189,248 


These were distributed in plantations varying from 4,440 to 6,830 feet 
above the level of the sca. 

1855 an unsuccessful attempt was made to introduce the Quinine 
tees into British India. In 1859, Mr. Clements R. Markham pro- 
ceeded to South America in order to procure plants for India. The 
plants transmitted by him to Ootacamund died, but he made arrange- 
uents for the transmission of plants and seeds, which have now been 


“rng cultivated at Darjecling, at the foot of the Himalaya ; at 
_ takgalle, near Newera Ellia, in Ceylon ; and at Ootacamund, in the 


Neugherries. The Darjeeling plantation is under the charge of Dr. 
ms rT Anderson, superintendent of the Botanic Garden at Calcutta, 
Tra it contained about 20,000 plants. The Ceylon plantation, 
rf eet above the level of the sea, is managed by Mr. M‘Nicoll, under 
Candas tendence of Mr. G. H. K. Thwaites, Director of the Botanic 
a9 0R0 at Peradenia, At the end of 1863 this plantation contained 
. “ re plants. The plantation at Ootacamund, 7,500 feet above 
intended - the sea, as well as a branch one at Neddiwuttum, is super- 
seunnaie” Mr. M‘Ivor, who has done much by his mode of cultivation 
yom nl the increase of the trees in India. In 1861 there were 172 
The Plants at Ootacamund, and in 1863 they had increased to 277,083. 
Ywere chiefly C, succirubra, or the red bark. An important im- 
2B2 
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provement in Cinchona cultivation, introduced by M'Ivor, was lantine 
the trees on fully-exposed open spots, and not under the shade of dlp 
trees. The woods were cleared away in the first instance, and thy 
the Cinchonas were planted. The effect of exposure to the sun jst 
production of Quinine in larger quantity, as might have been expected 
Mr. M°Ivor finds that the young branches supply a bark which yidk 
Quinine. He expects before the end of December, 1865, to forward 
to Europe between 3,000 and 4,200 Ibs. weight of Quinine bark, the 
yield of 16,000 plants set at Neddiwuttum in September, October, ani 
November, 1862. Dr. De Vrij concludes by giving the following ca. 
trast between the Dutch and the English mode of cultivation:—«4s 
the Quinine trees in Java must, according to the present mode 
cultivation adopted in that island, be at least thirty years old bef 
they are fully capable of yielding a good quality of bark, I vey 
much doubt whether any capitalists would be found willing to employ 
their capital in that way for so long a period, and | feel bound, ther. 
fore, to answer the question in the negative. The English system, m 
the other hand, which admits of good interest on capital within fow 
years at the most, and which continues regularly progressing in that 
respect, is certainly one which prepares the way for the transier, i 
due course of time, of the cultivation to private industry.” 


MICROSCOPIC FUNGI.* 


Mr. M. C. Cooke has produced a work on various Microscopt 
Fungi, more especially those concerned in the production of diseases 
in plants, which are known under the names of rust, smut, milder, 
and mould. These minute organisms are too often passed over & 
objects of no interest or importance, and even by scientific men they 
have been sadly neglected. The author remarks :—‘* Is it not 4 shame 
that more than 2,000 species of plants should be known to exist, and 
constitute a flora, in a nation amongst the foremost in civilization, ant 
yet be without a complete record? It is, nevertheless, true th 
hundreds of minute organisms, exquisite in form, marvellous 0 
structure, mysterious in development, injurious to some, linked w! 
the existence of all, are known to flourish in Britain without a history 
or description in the language of, or produced in, the country they ™ 
habit. It is also true that the descriptions by which they shoul 
known, of hundreds more, lie buried in a floating literature where f 
youthful and ardent student needs not only youth and ardour, 
leisure and perseverance unlimited, to unearth them.” | 7 
The whole number of species of Fungi described m ee 

edition of ‘ Withering’s Arrangement of British Plants, pub ‘ ’ 
in 1818, was 564. In the ‘ Index Fungorum Britannicorul, wee 
printed, there are enumerated 2,479 species. By far the greater ® 


* «Rust, Smut, Mildew, and Mould : an Introduction to the Study of Micros? 
Fungi. By M.C, Cooke. 12mo0. Hardwicke: London, 1865, 285 PP 
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ber of the species thus added depend for their specific as well as-their 
generic characters, upon microscopical examination. At the present 
lay the British species of flowering plants scarcely exceeds three- 
‘arths of the number of Fungi alone. 

Mr. Cooke desires to turn the attention of lovers of science to 
these minute objects, and to induce thein to apply their microscopes 
in tracing out their structure and mode of reproduction. He illus- 
trates the organic forms and structure of numerous kinds of moulds, 
and gives coloured representations of them. He refers to the cluster- 
cups, spores, Spermagones, sterigimata, stylospores, and other structures 
in Fungi, but he fails, we think, in making them intelligible to a mere 
beginner. The work seems to be rather fitted for one who has ac- 
quired preliminary information on the subject. ‘There is a vast accu- 
wulation of interesting facts (not, however, always noticed in simple 
and clear language), and much that is fitted to arouse attention to the 
subject in hand, 

Speaking of the Acidium of the Goatsbeard, the author remarks :— 
“If we compute 2,000 cluster-cups as occurring on each leaf, and 
suppose each cup to contain 250,000 spores, we shall then have no 
less than five hundred millions of reproductive bodies on one leaf of 
the Goatsbeard (Tragopogon), to furnish a crop of parasites for the 
plants of the succeeding year.” This gives some idea of the enormous 
production of germs in these plants. No wonder that they are dif- 
lused through the whole atmosphere, ready to fix their abode on any 
substance where they can find pabulum. The production of mould 
everywhere depends on the existence of these unseen microscopic 
germs in the air around us. 

Fungi exhibit remarkable changes of form. according to the 
element in which they grow. Hence the diversified forms assumed by 
Penicillium glaucum, and other kinds of mould when found growing 
at One time on trees, at another on animal tissues, and at another time 
on syrup. In speaking of Dimorphism in Fungi, Mr. Cooke points 
out that the same fungus often passes through two marked conditions 
—one being the imperfect and undeveloped, the other the fully 
leveloped state. ‘One plant, for instance, sprinkled over the under 
surface of a rose-leaf, like turmeric powder, has its mycelium or 
penetrating the tissue, whilst bearing above 
g0 spores. Its vegetative system is com- 
a a pparent y its reproductive also. Hence it seems to claim 
a plant, and under the name of Uredo Rose, 
= Thea , until microscopical investigation determined other- 
discovered that certain dark-brown spots, 
myeelin speed ater in the season, are produced upon the same 
ane aggregations of more perfect and complex 
wetting me plant. Before this point was satisfactorily decided, 
a ‘Spores, which are borne on long stalks, and are themselves 

plate or divided by transverse partitions into a complex fruit 
e name of Puceinia Rose.” Thus, two plants, which he 


thus T Tra 
eat eferred to different genera, were found to be one and the same 
in different conditions. 


by 
~ 
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“One of the fungal diseases of corn, long and widely know ba 
obtained amongst agriculturalists different appellations, such 08 a compe 
dust-brand, bunt-ear, black-ball, and chimney-sweeper, all referring tine) 
more or less, to the blackish, soot-like dust with which the infected ‘ 
and abortive ears are covered. Wheat, barley, oats, rye, and may 


grasses are subject to its attacks. No one who has passed through 4 ae 
field of standing corn after its greenness has. passed away, but befop is the 
it is fully ripe, can have failed to notice, here and there, a spare, leap. eirctl 
looking ear completely blackened with a coating of minute dust, whic that ) 
comes off easily when touched. Every granule of this mimp pushe 
powder constitutes a spore capable of germination. One square ind Toba 
of surface contains about 8,000,000 of these spores. The plant whic effect 
yields this minute gem is the Ustilago segetum, or smut of the standing more 
corn.” other 

The work is rather deficient in lucid order. There is a want of bace 
a separate table of contents and of an alphabetical index. Th neys 
arrangement of the whole work might be improved, and the fats smel 


might be so given as to lead a beginner from one step to anothe the 
until he fully masters the subject. As it is, we fear that many a tym by | 
will be unable to cope with the author, and, while he may carry away flue 
a great deal of useful information, yet he will not have acquired 1 : 
solid standing in the study of Cryptogamic Fungi. The style of the 
writer is often involved and stiff, and wants the ease which is so esset- 
tial in scientific treatises. The Appendix contains a classification aul 
description of the Fungi contained in the volume, and an explanation 
of the Plates. The latter should have been inserted along with ead 
plate in the volume, so as to be more easily consulted by the reader. 


PAMPHLET. 
For anp Aaatnst T'opacco.* 


Tue title of this Essay is greatly in its favour, for although enough 
has been written upon the use of Tobacco, it has all, since Kug 
James's well-known “ counterblaste,” been upon one side, and that the 
unpopular one ; and for the most part it has been written in ignoraie 
and prejudice. But we learn from the present paper that there is also , 
something to be advanced in its favour, and Dr. Richardson's wel : 
known ability, together with the fact that his research is based” 9 | 


original observation, will cause his opinion upon the debated subject 
to be highly valued. 

The products of the decomposition of tobacco in smoking are by 
no means constant, but the widest differences prevail arising frou 
differing cigars, differing kinds of tobacco, and differing PPA 
although some substances are common to all, as watery vapo%' 


* ‘For and Against Tobacco.’ By Benj. W. Richardson, M.A., M.D. Churchill 
& Sons. 
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small portion of free carbon, ammonia, carbonic acid, and ny peculiar 
compound oily product, consisting of a fluid alkaloidal body (nico- 
tine), @ volatile substance, and a dark resinous extract. Of these, 
nicotine is the last to exert any effect upon the smoker. The first 
impression of tobacco smoking is made upon the blood, which rapidly 
circulating, conveys it to the more vascular organs, and the stomach 
‘s the first to give indication of suffering, and there under ordinary 
circumstances the matter ends. If, however, it be continued beyond 
that point, the brain and nervous system next become affected ; and, 
pushed farther, death ensues from arrest of the beating of the heart. 
Tobacco, however, is not a narcotic, nor has it any of the seducing 
fects of a narcotic at its first trial, but becomes milder as it grows 
nore familiar, a tolerance being set up such as is the case with many 
other poisonous substances, as antimony, &c. The products of to- 
bacco find a ready exit from the system, by the lungs, skin, and kid- 
neys. Hence the ammoniacal breath of every heavy smoker, and the 
smell of the clothes, partly due to the vapour which is exhaled through 
the skin, while the nicotine and bitter extract are carried out entirely 
by the kidneys. The effects, therefore, are transitory, and the in- 
fluences exerted are functional, not organic. 

What, then, is the nature of these transitory functional disturbances 
of the blood, stomach, heart, nervous system, and glands of the throat 
aid mouth? This subject next engages the author. He finds the 
blood thinner than natural, and in extreme cases, paler ; the corpuscles 
lose their round shape and become oval and irregular, but rapidly re- 
cover their normal condition when the cause is removed, while free 
mbibition of fluid, during prolonged smoking, increases these de- 
rangements. Upon the stomach, the effect is to impair appetite by 
diminishing the oxidation of the body, and so preventing waste. The 
mucous membrane and the muscular layer are bothatfected, the former 
by the bitter extract, the latter by the nicotine. These substances 
both travel along the stem of the pipe, and are absorbed directly into 
the mouth, so that while a long, perfectly clean clay pipe, which 
easily absorbs them, may be smoked with impunity, only the confirmed 
moker can tolerate the black, dirty bowl and stem, and in proportion 
is the toleration is borne, the digestion is sacrificed. So, also, some 
tobaccos, as cavendish, pigtail, and shag, yield these products much 


. More abundantly than Latakia or Turkish, &c.; while cigars, if they 


ite“ good,” produce dyspepsia very quickly; for in smoking them, 


Unless a long mouthpiece be used, nicotine is inevitably absorbed. 
With regard to the heart, there is no evidence to show that tobacco 
causes any structural change, but Dr. Richardson is of opinion that in 
persons strongly disposed to rheumatism or gout, tobacco is rather 
ra of structural change, and also that in persons subjected to 
degree of muscular exercise, a pipe daily is beneficial 

me an otherwise. Moreover, tobacco has a tendency to counteract 

+ lous organic diseases dependent upon the acid modifications of 

due to excessive imbibition of alcohol. 

mal f effects produced upon the eye appear to be dilatation of the 
p, and in extreme cases amaurosis, due to the absorption of 


a 
| 
) 
‘ 
| 
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nicotine ; upon the ear, confusion and inability to appreciate distinct}; 
sounds that are either very soft or unusually loud; with OCCaRIOng| 
sharp ringing in the ears; and it is probable that after long smoking 
both smell and taste may, to a certain extent, be impaired; but gy 
rule is not general, though snuff-taking does destroy the sense of guj] 
With regard to its effects upon the mental faculties, most contradictory 
statements have been made, it being too often inferred that decays 
certain symptoms occur in persons that smoke, therefvre those symptom hy 
are due to the tobacco, and to nothing else. That it tends to produce 

insanity, without predisposition, Dr. Richardson firmly denies, aj Tal 


even where predisposition is present, he believes that the damage of 
committed by tobacco are fully and even more than met by thea 9 4" 
vantages which occasionally follow. As a rule, the mischief produd 9 ™ 
upon the nervous system is transient and evanescent. a 

Can smoking excite locally—-as in the lips, tongue, or throat—th fo 


disease cancer’ ‘T'o this the author replies that he has never nm 


Ke 
with a single instance in which tobacco smoke could be said to haw Hi fu 
brought on the acute disorder; and epithelial cancer of the lowerlp I w 
appears to be due, not to the tobacco, but to the mode of smoking it- wo 
viz. in short pipes, which press habitually upon the lip. It doesnt Hy” 
become developed in cigar smokers, nor in those who smoke log 
smooth pipes. 

Neither consumption nor chronic bronchitis can be producel 
primarily by smoking, but the indirect effects are harmful to those im J }, 


whom the disease is developed, and the author insists on every cil 
sumptive patient yielding up the pipe or cigar, and has found angi 
adhesion to this rule worth many a formal prescription. 

Dr. Richardson’s essay is impartial and philosophic, his results 
often at variance with popular and established principles, which, hov- 
ever, have only imperfect information as their basis; and ® 3 
generally the case, a careful weighing of the evidence gives stlg 
reason to believe that the use of tobacco is not wholly good, not 
wholly bad; but that, at all events in our artificial mode of lie, 
there are conditions in which the weed, by some despised, by som 
worshipped, may be of real service. 
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NOTES AND CORRESPONDENCE. 


Beorm in the Committee of Council on Educution, and the Science and Art 
Department. 


Taz appearance in our last Number 
of the article on the Science and 


F Art Department, has brought us 


nany painful expressions of ap- 


s proval, both from the Press and 


fom individuals who have suffered 
from the mismanagement at South 
Kensington. Newspapers have been 
fywarded to us from Exeter, Ply- 
wouth, Glasgow, &c., with articles 
wmplaining bitterly of the injury 
done to local institutions, and ex- 
pressing a fervent hope that there 
wight soon be Parliamentary inter- 
ference in the matter. 

From Science teachers, too, we 
have received communications — 
some conveying a desire to form a 
defensive association, others expres- 
ing fear lest such a movement 
might prejudice them still further 
with the State. 

In one case, the friend of an ex- 
teacher forwards to us a statement 
ofthe history of the teacher’s con- 
nection with the ‘“ Department.” 
As it fairly represents the working 
ofthe whole system, and the teacher 
S well known to us by reputa- 
tion, as one of the most successful 
(if not the most successful) of the 
Whole body, we do not hesitate to 


- publish it as received :— 


2 he began his courses of instruction 

; the money received by him as 
ag hat year’s teaching was, in 
. numbers, 1301.; the next year it 
=" to 1701.; the year after to 
nie and in 1863 to 2501. Then the 
rv nee of the Revised Code was felt; 
wRhoscse being that, with about the 
— of pupils, of the same 
tiny A capacity as those of former 
ule teacher’s earnings at once fell 


t 
at once—in fact, he 
Utterly usele P seeing—that it was now 


8s to expect to earn a liveli- 
Y teaching Science under the 


auspices of the Committee of Council on 
Education, and although he had spent 
several of the best years of his life in 
qualifying himself for that work, he 
was reluctantly but impcriously com- 
pelled to relinquish the duties he had 
discharged so successfully.” 


This statement (which, as we 
have already observed, is typical of 
the working of the system, for we 
know other excellent men who have 
suffered in a similar manner) does 
not represent the whole hardship 
of the case, and delicacy for the 
feelings of scientific men, so little 
considered by the authorities at 
South Kensington, prevents us from 
publishing further details. 

We must now wait patiently forthe 
results of the inquiry into the “ con- 
stitution and procedure of the Com- 
mittee of Council on Education,” un- 
dertaken by the Select Committee of 
the House of Commons, moved for 
and obtained by the Right Hon. sir 
J. Pakington, and we have great con- 
fidence in the fairness of such an 
investigation; for, although it is 
impossible to guard against the in- 
troduction of abuses into any de- 
partment of the State, and to pre- 
vent maladministration and an un- 
wise employment of public moneys, 
we feel sure that, whenever a nuin- 
ber of honourable English statesmen 
set themselves earnestly to work to 
correct an abuse which fas been 
laid bare, they will not leave their 
work incomplete. 

The “Select Committee” is, in 
this case, entitled to the cordial co- 
operation of every person connected 
with Science instruction in the three 
kingdoms, and we earnestly appeal 
to all persons who desire that the 
State should be at least as honour- 
able in its dealings as are private 
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individuals, to lend the movement 
their utmost support.* 

Sir John Pakington was right 
when he said that great dissatisfac- 
tion prevails throughout the coun- 
try with the administration of that 
section of the Government which is 
supposed to consist of a number of 
cabinet ministers, but which is prac- 
tically represented by two or three 
heads of departments, or more pro- 

erly speaking Government officials. 
t is not Lord Palmerston, nor Mr, 
Gladstone, nor any other minister, 
who manages the Educational De- 
partment of the State —it is Mr. 
Lingen and Mr. Cole. 

Of the former we know but little, 
excepting that he appears to be no 
greater favourite with the Science 
and Art Department than he is with 
the country. Of the latter we per- 
haps know a little more. He loves 
art, takes a great pride in the South 
Kensington Museum, upon which he 
is permitted to expend vast sums of 
money, which should, if the engage- 
ments of the State were honourably 
fulfilled, be paid to Science teachers 
for work done ; and he is heard of by 
the committees and managers of 
Science schools about as frequently 
as they hear of the “Lord Presi- 
dent.” Nay, let us not be unjust 
to his lerdship—not so often, Dur- 
ing the last four or five years 
we have seen every protocol, and 
every “form,” issued by the De- 
partment, and we never recollect to 
have observed the signature of Mr. 
Henry Cole to one of them. Sir 
John Pakington is right, then, when 
he says that there is no responsible 
head to the Education Department, 
and it is easy to conceive the con- 
fusion which must exist under such 
a state of things—the little fracas 
which must arise between the de- 
partments as to the disposal of the 
public funds. We have good cause 


* The Select Committee consists of 
Sir John Pakington, Mr. Bruce, Mr. 
Walpole, Viscount Enfield, Lord Robert 
Cecil, Mr. William Edward Forster, Mr. 
Adderly, Mr. Clay, Mr. Howes, Sir 
Colman O’Loghlen, Mr. Walter, Mr. 
Thompson, Mr. Stirling, Mr. Buxton, 
end Mr, Liddell, 
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it is their duty towards those whol 


for believing that, after the », 
pearance of the Revised Educitgy 
Code, the Science and Art Deg: 
ment had to struggle with the bi 
cation Department for its veryaiy, 
ence. It escaped being choked 
death, butits life-bloodis ebbingtas 

One of the speakers, on the ny 
tion for a select committee, state 
that the inquiry now being instity 
ted would merely have the effet 
showing the excellent system ¢ 
management adopted by the lm 
mittee of Council on Educain 
whilst another, holding siuily 
views, remarked that it would gp. 
ply cause persons with grievans 
to pour them into the ears of th 
committee. We can hardly reo 
cile one statement with the othe, 
but doubtless the second wil & 
found to be correct. 

No doubt every means wil k 
taken to make matters look as ples 
sant as possible in the happy faut 
lies at South Kensington and White 
hall, but we trust that the loudco- 
plaints which will not fail to re 
the committee will open their eye 
and cause them to enter uplé 
searching investigation of the # 
tual state of the case. We hope thi 
the Committees of Managemetl 
who not only work gratuitous) 
themselves, but pay those pers 
whom they entrust with the cent 
authority (a fact which seets tole 
quite overlooked by the aa 
receipt of fat salaries )—we hopet 
these w:ll come forward and hy’ 
correct statement of the working! 
the various departments before i 
committee, and that they will pet 
tion for a reformed managemeltt 
the whole section of the State. Tha 


they engaged, relying 
food faith of Government, 
the work of Science teaching, 
can be no doubt, and it 1s eq! ‘i 
true that they owe this to . 
numerous young students 
whom they have hitherto 
mneans of conferring “a litue 
ledge,” but who, under the id 
system, will soon be thrown eo 
upon their own resources. 
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Notes and Correspondence. 


tn, the Connection between the supposed Inland Sea of the Sahara and the 


Glacial Epoch. 


\1arce number of our most emi- 
nent geologists appear to have given 
their adhesion to the theory, that 
the Gheial Epoch was coincident 
sith the period during which the 
Shara of North Africa formed the 
ed of an ocean or vast inland sea. 
Many, I believe, consider further, 
that these physical conditions so 
diferent to existing ones, were not 
merely coincident, but were closely 
connected as cause and effect, that 
is to say, that the phenomena of 
the Glacial Epoch may (to a certain 
atent) be accounted for, by the 
fet of the existence during that 
epoch of an expanse of water, where 
oa! is to be found only one of 
sand, 

It would be needless for me to 
dwell on the facts and reasons by 
which this theory is supported, for 
by this time they must be tolera- 
bly familiar to most of tle readers 
of this periodical; but so far as 
lam acquainted with what has 
ben written on the subject, only 
the immediute and direct influence 
which the former of these two phy- 
sical states exerted on the climate 
ud temperature of Southern, West- 
tm, and Central Europe has been 
touched upon ; whereas it appears 
to me that the indirect influences 
must have been far greater and more 
widely felt, 

It is upon these latter, then, that 
wish to broach a few ideas, trust- 
gthat some of your wiser readers 


. Wil enlighten me if I am wrong, 
pursue the subject in your pages, 


iso far I should be found right. 
sgument compels me to men- 
some well-known and com- 
Won-place facts, 
ireryone now-a-days is aware 
warm Climate of Western 
‘orth-western Europe is owing 


to the Gulf Stream ; but it is not 


“eryome who knows what 
are the 
Causes of this great current. Sub- 


Sdary caus 


€ main one is, the 


By Rev. Horatio J. Warp, M.A. 


North-east trade-wind, blowing in- 
cessantly, and with considerable 
force, in the Atlantic from a few 
degrees north of the equator to 
about the 27th or 28th parallel. The 
effect of this steady pressure, all in 
one direction, over so enormous an 
expanse cf water may be imagined by 
those who have at all paid any atten- 
tion to such subjects: there is an 
abnormal elevation of the water on 
the North-east coast of South Ame- 
rica, to the height of (1 believe it 
has been calculated) thirty feet. 
Literally, we have the ‘“ Atlantic 
Steep,” of ‘lhackeray’s well-known 
verse. ‘lhis enormous accumula- 
tion of water streams off north- 
wards, until, released from the pres- 
sure of the trade-wind, but still 
retaining its northern impetus, it 
trends to the North-east—towards 
our own shores, Iceland, and even 
Spitzbergen. 

This slight outline will suffice to 
show how the N.E. trade-wind is 
the moving cause of the Gulf Stream; 
and now | hasten to the next link in 
the chain of cause and effect, What 
causes the N.E. trade-wind ? 

Most geographers, I believe, will 
reply without hesitation, ‘* Mainly 
the Sahara,” but let us see how. The 
air throughout the whole of the tro- 
pics being heated, and thus rarefied, 
ascends into the higher regions, and 
its place is supplied by the colder 
atmosphere streaming in from north 
and south. This simple statement, 
however, requires, of Course, many 
modifications. I niust confine my- 
self to two immediately connected 
with our subject. The first is this. 
As the air streams in from the Arc- 
tic regions where the velocity of the 
earth on its axis is small, to the tro- 
pical regions where it is consider- 
able, it is obvious that the motion 
of the earth from W. to EK. being 
only partially communicated to the 
air, the latter will be left behind as 
it were—that is, there will be an 
apparent motion .in it from E, to W. 


351 
ld sp. 
le vances 
of the 
reco 
e other 
Will 
will 
as 
V 
White 

\ 


) 
IDO 


in those parts of the earth’s surface 
towards the equator. North of the 
Line, then, this westerly direction 
of the wind, combined with the 
southerly direction spoken of before, 
gives, (by the well-known mechani- 
cal principle of the parallelogram of 
forces,) as a resultant, a direction of 
the wind from the N.E., this is the 
trade-wind of the North Atlantic. 
But next, let it be observed, this 
wind owes almost all its force to the 
fact of the enormous radiation of 
heat from the surface of the Sahara, 
causing a prodigious rarefaction in 
the atmosphere above it—hence a 
vehement impetus is given to the 
current of air traversing it from the 
N.E.; that is to say to the wind, 
which, as we have seen by its action 
on the waters of the Atlantic, is the 
main cause of the Gulf Stream. 

Suppose, then, the Sahara to be an 
expanse, not of sund, as now; but, 
as formerly, of water; what would 
be the results ? 

Much that of the old nursery 
story—‘‘ Water won’t quench fire, 
fire won't burn stick,’ &c. -—the 
trade-wind would cease, or be so re- 
duced in strength as to exert but 
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slight pressure on the surf: Of 
Atlantic ; then, asa CONSequence 
Gulf Stream would either ox, 
shrink into insignificant dimnensin 
the icebergs from Greenland ins 
of being melted by the heated wats 
far towards the north, would ». 
croach more and more southirank 
the seas round our own islands ij 
(a fortiorc) those more to the nor 
would again present the spectades 
an Arctic or sub-Arctic climate g 
least as severe as that of Labrador 
the same latitude : in short, 
“ grave rediret 
S:eculum,”’ 
the phenomena of the Ghai 
Epoch would be renewed over th 
greater part of temperate Europ, 
My letter is longer than | bain 
tended it to be, though I have mathe 
indicated than expressed man 
points of my reasoning, and har 
strictly avoided all collateral issua 
May I venture to hope that sou 
abler pen will take these up, aut 
thoroughly ventilate the whole si? 


ject. 
H. J, Wand. 
Bridgnorth, 11th March, 1866 


The New South Wales Coal Tields. 


From Mr. John Mackenzie, Governme: 


Examiner of Coal Fields, New South Wales.” 


Since I last wrote to you, and 
within six weeks, I have had two 
long and tedious exploring journeys. 
In the first trip, I rode in about 
ten days upwards of 300 miles over 
a very rugged country, going in 
one place over a barren sandstone 
country thirty-five miles in length. 
I left here with my man and three 
horses, one horse being the pack 
horse—that is, 1t carried the pro- 


* This communication reaches us 
through the courtesy of a correspon- 
dent in England, to whom it is ad- 
dressed (not to the Editors), Our 
readers will, we believe, be glad at all 
times to peruse similar authentic re- 
cords of the progress of scientific dis- 
covery abroad.—T'he Editors. 


visions, panakins, blankets, pa 


saddle-bag, &c., and a piece of . 
skin, with some calico stuffed wit 
sea-weed for me to lie upo 

went for the purpose of sel 
whether the //urtley coul seams? 
the county of Cork belonged @ 
the same coal basin as Newcast 
and Wollongong (see plan of - 
South Wales), and to see if 1 col 
find out with which known sé 
of coal on this side they ™ 
identical. I was able to recognt 
them. Another reason for 
going was, that | had an 
I could find coal identical yt 

Fitzroy coal at a distance of tui" 
miles from Sydney (the ep 
of New South Wales). The 
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ty which I wanted to come and 
turn home to satisfy myself if 
al existed there, 1 was told was 
inhabited, and that I could not 
‘od it without a guide; so I en- 
need a black fellow, and a tre- 
mendous journey we had of it. | 
have satisfied myself that coal will 
be there, but must examilre another 
place before I can tell whether there 
sa good seam of coal. I have 
fund the lower coal, which is in- 
prior, and cannot yet tell whether 
it will be near enough from the 
lve of the coal basin for the next 
excellent seam of coal to come in 
above it. The coal meusures I 
find gradually increase in their 
thickness from the edge of the 
eal basin towards the centre of 
it, and the Sydney or Clarkes 
Hawkesbury sandstone rests on 
the coal measures near the edge of 


| the basin, whilst near the centre of 


it, it is 900 feet froin the top, coal 
saldstone and shales of a different 
nature to the Hawkesbury sand- 
stone intervening in the 900 feet ; 
ud it has always been supposed by 
other geologists that it would al- 
ways be 900 to 1,000 feet from the 
Hawkesbury saudstone to the first 
coal, whilst I am certain that I can 


Find it only thirty miles from 


Sydney at a depth of 150 to 200 
et; but if 1 go to twenty-eight 
uiles, and find the top coal coming 
in, it might be 400 feet. 

The last journey was one of the 
worst I-ever had, and I am now 
sutiering with a touch of rheuma- 
lism in my leg from it. The 


ast day we went fifty miles on 


horseback in a hot wind, and the 
Wana day forty-five, arriving at 
hi sor. Went from there to 
up the river Grouse, 
the boundary of the county 
It is considered about 
Worst places in New 
yd Vales to travel. We tried 
a € horses up it, but after 
; ting their feet, we sent all back 
pack-horse, and after going 
at *S up, we had to leave the 
back-horse tied to a tree, take our 
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provisions and a blanket, and crawl 
over and under logs, and jump from 
stone to stone. Well, about 7 P.M. 
that night, we lighted a fire in a 
most dismal and uncomfortable 
place, had our beds made of hard 
sandstone, with a few rushes and 
ferns cut and thrown over it, and a 
ledge of a rock to shelter us. ‘The 
river having rocks ou each side of it 
500 to 600 feet high ‘To our 
horror, at 3 A.M. it commenced to 
rain, aud we held a consultation 
whether we should go farther up 
the river to seek the coal, and dry 
our clothes at the fire at night, or 
return. Well, we decided to go on, 
and after going about four miles, 
which took us five hours, aud finding 
the river getting more impassable, 
we thought we could not possibly 
get to the coal in one or two days ; 
and as we were wet through to the 
skin, we decided to retrace our 
steps. When we reached the horse, 
we found that he had got frightened, 
and cut his knee; and when we 
came to take him home, we won- 
dered how we had brought him so 
far, and thought he would have 
killed himself; and we have partly 
ruined him. It was very lucky for 
us that we just managed to get toa 
house when quite dark, or | should 
have had a worse touch of rheuma- 
tism than I now have. I little 
thought when I used to see the - 
gipsies at Aspull Moor that IL 
should ever go about in that 
way. I was going home when it 
cleared up, so I thought I would 
go up anotler river, which proved 
to be ten times worse than the 
previous one, and although we only 
went eight miles up it, and wished 
to return that way, we preferred 
walking forty miles round to going 
the eight miles to where we had left 
our horses. The man I had with 
me being an Irishman, and not used 
to such journeys, got very surly 
when he saw me going up dif- 
ferent hills, and | had to give 
him a little of my mind about it ; 
and the riding made lim very sore. 
The day we were so wet, | was 
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ahead, and he kept calling out, 
“ Hold; Lam so wet, I can hardly 
walk.” 

You know what it is to walk 
under fern trees laden with rain. 

I will just give you an outline of 
what | know from my own explora- 
tions of this vast coal-field. 

I have explored the counties of 
Camden, Cumberland, Cork, Hunter, 
Northumberland, and Durham, and 
find that the New South Wales 
Coal Basin extends under the whole 
of them, and a portion or the 
whole of Gloucester (I have not 
explored the whole of it), a portion 


of the counties of Bris 

Brisbane, Queensland “Phil 
burgh, and St, Va 
ceut, and that the south-eastern 
north-easterly side of the coal hy 
lies partly buried under the Py 
Ocean, and principally wady 
away, which makes the New South 
Wales Coal Basin at least 200 nil, 
in length, and probably the sun 
in breadth ; but the breadth m 
never be ascertained, owing to th 


easterly side of the basin being in 
the Pacific Ocean. I[ know thisy] 
interest you. * * * * the 


JOHN Macxeya one 


On the Iron-beariny Deposits of Oxfordshire. By E. Hull, B.A., PGS. sm 


It is not very generally known that 
there are considerable tracts of iron- 
bearing deposits in Oxfordshire, 
which, when this generation shall 
have passed away, may be the 
means of converting this rural and 
quiet district into asecond Middles- 
borough. This we say advisedly, 
for, with some geographical differ- 
ences which will occur at once to 
every mind, the geological and 
mineral features of the two regions 
are similar. Middlesborough and 
Teeside generally, have advantages 
in their proximity to the coast 
for export trade; in being less dis- 
tant than Oxfordshire froin the coal 
districts, and in having less com- 
petition with iron ores from the 
coal districts of the north of Eng- 
land themselves. For the present, 
therefore, and for many years to 
come, the favoured region of Cleve- 
land must hold its own. but it is 
well to know that when the process 
of exhaustion in this and other 
centres of production shall have 
been completed, other regions are 
lying in wait to step in and recruit 
the ranks of trade. 

It is time, however, to come to 
the subject of the geological age 
and mineral character of the Ox- 
fordshire ores. Strictly speaking, 
there are three iron-bearing forma- 


sands.” These yellowish s# 


of tl 
T 
exte 
gets 
tions in Oxfordshire, but only om No 
of any importance whatever. Th e 
highest of these, in the geologied 
scale, are the silicious ores of the rt 
Wealden—or Lower Greensand for- 
mation (for it is doubtful to whic rr 
of these groups the beds belong), ‘ 
which are found on the highest . 
parts of Shotover Hill, near 0:- mn 


ford. Here there is a considerabl 
quantity of dark silicious ore, a 
parently tolerably rich, and oak 
made use of for building walls aul 
similar work. The limited extel 
of this rock, and its inaccessible 
position (speaking commercially) 
render it of no intrinsic value 
and only to be treated with ca 
sideration from the fact that 1t col 
tains, in some places, a remarkabl 
group of fresh-water shells. 
The next iron-bearing format 
in descending order is the Gre 
Oolite. The basement beds of ths 
formation, when traced from Or 
fordshire into Northamptonshitt 
are found to become gradually mo 
and more silicious, and - eventually 
merge into the ‘ Northampt! 


(which stratigraphically repre 
the Stonesfield slate series, 4 
zone of the Great Oolite”) becom 
in certain places, calcareous 
others, ferruginous; and thus? 


| 
duce, 
| North 
ore Ci 
| the f 
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je, both in Oxfordshire and 
Northamptonshire, @ silicious iron 
ne capable of being worked, In 
he former county, however, we 
ly know of one spot where it 1s 
of any commercial value—we refer 
to the village of Steeple Aston, near 
Deddington ; but even here we 
should infer, from the character of 
the ore, that it would be capable of 
yroducing only exceedingly brittle 
ron, Having thus briefly dis- 
posed of these unimportant ores, 
ve now proceed to the third, and 
the only commercially valuable iron 
ore ID bxfordshire—this is the rock 

of the Middle Lias, or Marlstone. 
This remarkably persistent rock, 
atending as it does froin the south 
wast of England, through Somer- 
vtshire, Gloucestershire, Oxon, and 
Northamptonshire, to the York- 
shire coast, though never of greater 
thickness than twenty or twenty- 
five feet, and often less than a 
third of that amount—is, in certain 
places, a calcareous sandstone ; in 
ithers, a valuable ironstone. Un- 
der the former character, it may be 
traced along the western flanks of 
the Cotteswold range of Somer- 
etshire and Gloucestershire, often 
jutting out from the sides of the 
lls in the form of terraced or 
tabulated banks, subsidiary to the 
main ridge. In this district, how- 
fer, it 1s never an ironstone, but 
4 highly calcareous sandstone, 
ctowded with characteristic fossil 
shells, On being traced, however, 
Into Oxfordshire and the neighbour- 
ing districts to the north-eastward, 
Mt becomes more or less impreg- 
uated with iron, till it assumes the 
“laracter of a nidious peroxide or 
carbonate, with a proportion of 
“ary varying from 20 to 40 per 
rests generally on 
ndy shales, more or less 


pervious to water: and is sur- 


gal by the blue clays and 


_the Upper Lias, which 
meee it from the Great Oolite. 
thickness of these shales 

Irom 20 feet at’ Fawler, near 
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Charlbury, to about 120 feet in the 
neighbourhood of Banbury, and 
they often form sloping grassy 
banks, rising above the terraced 
surfaces of tne Marlstone rock. In 
the Cleveland hills, the iron-bed 
occupies a precisely similar geologi- 
cal. position, underlying &he blue 
shales of the Upper Lias, which are 
about 150 feet in thickness, and are 
in turn surmounted by the free- 
stone of the Great Oolite, which 
forms the crest of the hills. 

In both districts the mineral 
character of the ore is very similar. 
In the hills overlooking the estuary 
of the Tees, the ore, when hewn 
fresh from the interior of the hill, 
is of a greyish-green colour, and 
very solid, but gradually passes, on 
approaching the surface, into a 
rusty and somewhat concretionary 
stone, due to oxidation and weather- 
ing. In Oxfordshire, the rock 
assumes a deep olive-green colour, 
and under the lens, shows an Oolitic 
structure ; on exposure, and at the 
surface, it also becomes rusty and 
somewhat concretionary; and in 
both cases, when calcined, it as- 
sumes a red colour resembling 
earthy hematite. In the Cleveland 
hills, however, the ironstone rock 
appears to be more persistent and 
uniform in mineral character than 
in Oxfordshire. 

The ore occurs, and was first dis- 
covered at Fawler, near Charlbury, 
about six years ago, on the property 
of the Duke of Marlborough, along 
the line of the West Midland Rail- 
way. Considerable quantities have 
been sent into South Staffordshire, 
but owing to the depressed state 
of the iron trade, it is not, we be- 
lieve, being worked at present. 
The rock is here about 12 or 15 
feet in thickness, nearly uniform 
in character throughout; but in 
some places somewhat calcareous. 
An analysis made by Dr. Percy, 
at the Museum of Practical Geology, 
gave an average from nine samples 
of 32 per cent. of iron, and of phos- 
phoric acid only a trace. Tor flux- 
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ing it requires 10 cwt. of limestone 
to the ton of iron, and taking the 
price of coke laid down on thie 
spot at 15s. per ton, it has been 


estimated that the cost of smelting - 


pigs, including royalties, labour, 
&c., would be about 2/. 12s. The 
carriage into South Staffordshire 
would be, in addition to the above, 
3s, per ton. 

A more extensive district, and 
one which also possesses the ad- 
vantage of yielding the ore overa 
large surface without any cover, 
occurs to the west and south -of 
Banbury, extending as far as the 
village of Hook Norton. Railways 
are already projected over this 


On the Occurrence of a Tertiary Specivs of Trigonia in Australia, 


By H. M. Jenkins, F.G.S. 


THE very interesting discovery of a 
species of 7rigoxnia in the Tertiary 
deposits of Australia has in England 
remained entirely in the back- 
ground, and I have been several 
times surprised at finding students 
of Tertiary paleontology, generally 
au courunt with the progress of 
their special branch of science, un- 
acquainted with the circunistance. 
Its importance, in a theoretical 
point of view, is beyond all ques- 
tion, hence the deep interest always 
exhibited by those to whom I have 
spoken on the subject. I trust that 
it will also justify my bringing for- 
waid in your Journal a subject not 
quite new, although very nearly 
unknown, 

On the Southern Coast of Aus- 
tralia isa series of ‘Tertiary deposits 


of vast extent, the exact age of - 


which is somewhat doubtful. Cer- 
tain portions are said to be older 
than others, but their paleontology 
has not been sufficiently studied to 
enable one to speak very definitely 
on the probable correctness of this 
view. The older beds have been 
called Upper Eocene by Profes- 
sor M‘Coy, and the younger Lower 
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tract, occupying an area of i. ‘ 
haps 25 square miles ; and vise ies 
of furnaces rising atidst the chy tr 
steeples and farmsteads of 
hitherto unsophisticated region » KS 
floating before the minds of gigs a 
of the residents. For 
we look upon this as 
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ground, not likely to be opened y 
for many years. But who gy 
venture to say what may or ny 
not happen with the mines ofth 
Cleveland hills, and furnaces 
Teeside blazing away before oy 
eyes, where all was silent wl 
motionless a few years since’ 


E. 


Miocene. . But an examination ols 
collection from the beds of Mudiy T 
Creek, sent over by the Rev. Jul ribs 
E. Woods, and marked “ Eocene’ Hi pro 
induced me to believe that te Hi the 
shells contained in the collection divi 
indicated a Miocene, or evel enti 
age (using the term Miocene col i spe 
ventionally), and were allied party tar 
to the recent Philippine fauna, al HM tes 
partly to European Miocene species bee 
‘here is great difficulty in com 
lating ‘Tertiary deposits so far amiy 
with those of Europe; but as a! 
Duncan has since published a 
opinion very similar to that js 
stated, founded on the Corals aud a 
Echinoderms, and Professor 
Joues is also inclined to the 7 W 
view, from an examination 0 the i th 
Foraminifera, I think we canuut 
very far wrong. Hence wet 
consider the Tyiyouit t0 
have referred as being 
Miocene, perhaps newer, 
being well enough define! 
Austrian term Neogene, which 1 
cludes both the Miocene 
Pliocene. 
The newest species of gu 
with the exception. of the ™ 
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mes and that in question, occur in 
Cretaceous rocks. ‘The genus 1s 
pre-eminently Jurassic, but extends 
upwards into the chalk. Everyone 
Lnows that the Jurassic Mammals 
we very neatly related to the Mar- 
supials of Australia, and that this 
surious relation has been used by 
geological theorists, much as the 
unfortunate frog has been tortured 
by experimenting physiologists. It 
is also well known that the Jurassic 
feies of the Australian terrestrial 
funa is strengthened by the exist- 
ence of three or four species or 
varieties of 7Jriyonia in the neigh- 
bouring seas. But matters seem 
to have reached a climax, now that 
in the Tertiary beds of the same 
great island there has been found a 
[ngonia which is much more nearly 
related to the Oolitic than to the 
recent species, for it belongs to the 
sane type as the former, and to a 
diferent one than the latter. 
The recent species have radiating 
nbs commencing at the umbo, and 
proceeding straight to the margin ; 
they belong to the ‘‘ pectinate ” 
lvision of the genus, and indeed 
titirely constitute it. The Tertiary 
species, which has received the 
ume of 7, subundulata from Pro- 
fwsor M‘Coy, though it has never 
ben described, belongs to the 
tostate ” group, which is mainly 
urassic rocks, but 
W Species of which pass up int 
Uretaceous strata. The chief ha 
ee of this group is that the 
nor portion of the shell is or- 
a by longitudinal ribs, 
" ch stop short where they meet 
pues extending from the umbo 
meet of the three pos- 
ee from which the genus 
Its name; behind this the 
are nearly vertical, that is to 
ny) opm to the keel, and nearly 
angles to the longitudinal 


mentioned. In this 


| resem Trigonia subundulata 


‘are all the species of the 
waite” section, coming, nearest, 
OL, ryjonw suprajurensis, 


Agass.; but it should be mentioned 
that the keel is not so prominent 
as in other ‘‘ costate”’ species, being 
scarcely more so than the rest of 
the ribs. 

Every paleontologist believes 
that, when a genus of animals is 
represented by species occurring in 
strata of widely different ages, it 
must have been perpetuated by 
some one or more species during 
the whole of the intervening period. 
In fact, it is generally assumed that 
a genus or a species never reap- 
pears after it has once died out, 
and paleontologists feel as certain 
of the truth of this postulate as of 
that of the first axiom in Euclid. 
The same law would generally be 
allowed to hold as good for families, 
orders, and classes, as for speeies 
and genera. 

It seems paradoxical that the 
most ardent admirers of the “final 
cause” line of argument, as op- 
posed to the empirical, should be 
the most strongly opposed to an 
application of their practice to this 
curious subject ; but such appears 
to be the case. The reason is ob- 
vious. The only rational meaning 
that has ever been attached to this 
presumed general law (for it is in- 
capable of proof in many cases) is, 
that the perpetuation of the genus, 
species, family, &c., as the case may 
be, has been due to “ descent with 
modification.” The accident of the 
intermediate links being unknown 
in such cases, when everyone be- 
lieves them to have existed, supplies 
an excellent parallel to the frequent 
absence of the fossil remains of the 
“ connecting links” between groups 
of animals, especially as this absence 
has so frequently been a stumbling- 
block in the path of the students of 
Mr. Darwin’s theory. The absence 
in the one case appears to be due to 
the same causes as in the other; 
and if the want of evidence be not in- 
compatible with former existence in 
the former, neither is it in the latter. 

Trigonia subundulata is one of the 
links hitherto oe : first, in ex- 
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planation of the existence of the 
genus Jrigonia in the Australian 
seas of the present day; and se- 
condly, as showing that the great 

ap which before existed in its life- 
Cistory was no proof of the falsity 
of the postulate of paleontology to 
which | have referred, but was simn- 
ply a consequence of the imperfec- 
tion of our knowledge of the geolo- 
gical record ; for, though the record 


itself is imperfect enoy 

knowledge of it is still le 
The discovery of this Tigonia gy 
gives strength to the comparison ¢ 
the recent Australian fauna vith 
that of the Jurassic period jn jh. 
rope, and supplies those who qj 
not believe in the exact synchronign 
of distant formations containiy 
similar fossils, with an excella 
illustration of their views, 


1865. 


Prom 


Fro 


4 From Th 
Bip! 
B 
Res 
U 
a 

( 

Mo 

TH 
d 

Re 

RE 
D 

M 

( 

Fy 


From Messrs. 


i. ( 365 ) 


Books for Webiew. 


trom The Smithsonian Institution, Washington :— 


BisuiocRaAPHY OF NorTH AMERICAN CoNCHOLOGY, previous to the year 1860. 
By W. G. Binney. Part I. American Authors. Part II. Foreign Authors. 

OF OpseRVATIONS made under the direction of the 
United States Patent Office and the Smithsonian Institution, from the year 
1854 to 1859 inclusive: being a Report of the Commissioner of Patents, made 
at the first Session of the 36th Congress. Vol. If. Part 1. Washington : 
Government Printing Office, 1864. 

MonocraPHs OF THE Bats or NortH America. By H. Allen, M.D., As- 
sistant Surgeon, U.S.A. Woodcuts, 

Tue Gray SUBSTANCE OF THE MEDULLA OBLONGATA AND TRAPEZIUM. By 
John Dean, M.D. 15 Photo-lithographs and Copperplate Engravings. 4to. 

RESEARCHES UPON THE ANATOMY AND PuHysIOLOGY OF RESPIRATION IN THE 
— By 8S. Weir Mitchell, M.D., and George R. Morehouse, M.D. 

cuts, 

Records AND ResuLTs OF A MAGNETIC SURVEY OF PENNSYLVANIA AND PARTS 
or ADJACENT STATES IN 1840 aND 1841, with some additional records and 
results of 1834-5, 1843, and 1862. And a Map. By A. D. Bache, LL.D., 
F.RS., &., &e., 

DiscssioN OF THE MAGNETIC AND METEOROLOGICAL OBSERVATIONS MADE AT 
THE GERARD COLLEGE OBSERVATORY, PHILADELPHIA, 1840 to 1845 inclu- 
sive. Second Section. Ditto, ditto, Third Section. Same Author. 

ROLOGICAL OBSERVATIONS IN THE Arctic Seas. By Sir Leopold 
McClintock, R.N., made on board the Arctic searching yacht ‘Fox,’ in 
Baffin's Bay and Prince Regent’s Inlet, in 1857-8-9. Reduced and Discussed 
by Charles A. Schott, Ass. U.S. Coast Survey. Map and Woodcuts. 

an MINING ON THE SHorEs oF Lake Superior. By Charles Whit- 

rley. 

Ov THE ConsrrUcTION oF A SILVERED Gass TELESCOPE FIFTEEN-AND-A-HALF 
INcHES IN APERTURE, AND ITS Use IN CELESTIAL PHoTocrRaPHy. By 


Henry Draper, M.D., Professor of Natural Science in the University of New 
York. Woodcuts. 


fom Messrs. Longman & Co. :-— 


Heat ConsipERED as A Mopr or Motion. By John Tyndall, F.R.S., Pro- 
fessor of Natural P 


hilosophy at the Royal Institution, &. 2nd edition. 
ith Engravings, 


4 the Principles of ‘Terrestrial Physics. By Evan Hopkins, 


ee: a Plan for the Systematic Reform of the Railways of the United 
ngdom by Legislative Enactment. 


From Messrs, Harrison 


yt Work WITH THE Microscope. By Lionel 8S. Beale, M.B., F.R.S., 
: essor of Physiology in King's College, London. 3rd edition. 56 Plates. 
Spp. Demy 8vo. 


From Messrs. Virtue Brothers 


TREATISE oN Locic, Pure anp Appuiep. By S. H. Emmens, Esq. 


Baillitre & Fils, Paris :— 
Trarry THEORI 


G QUE ET PRATIQUE DES MALADIES DE L’OREILLE ET DES Or- 
ANES DE 1 


‘AupiTIoN. Par le Dr, J. P. Bonnafont. 576 pp. Demy 8vo. 


80, 
1 of 
nth 
( 
ism 
ent 
7 


366 Books Received. [Apr 
From M. Oudin, Poitiers :— 

Essar str LA Mépication IsoLANTE: ou traitement des inflammations 

général par les enduits imperméables, avec des observations cliniques) Lapp 


suivi de quelques considérations sur la nature et le traitement de la fiiyn di: 


puerpérale. Par le Dr. F. Benvist, Lauréat de l'Ecole de Médeine de 
Poitiers. 


From Mr. Effingham Wilson :— 
PuitosopHicaL Papers. By N, A. Nicholson, M.A. Trin. Coll., Oxford, 
From Mr. Bernard Quaritch :— 


The Life, Times, and Labours of the Second Marquis of Worvester: } 
which is added a Reprint of his Century of Inventions, 1663, with a Om. 
mentary thereon. By Henry Dircks, Esq., Civil Engineer, &. Wit 
Engravings. 650 pp. Demy 8vo. 


From Mr. Van Voorst :— ' 


A Treatise on the Construction, Proper Use, and Capabilities of Smith, Beck 
and Beck's Achromatic Microscopes. By Richard Beck. 28 Plates al 
76 Woodcuts. 140 pp. Royal 8vo. 


PAMPHLETS. 


Memoirs oF THE GEOLOGICAL SurvEY oF Great Britain: The Geology 0 
the Country between Folkestone and Rye, including Romney Marsh. } 
Frederick Drew, F.G.S. List of Fossils by R. Etheridge, F.R.S.E, é. 

OBSERVATIONS ON THE Functions OF THE Liver. By Robert McDomel, 
M.D. (Dublin: Fannin.) 

CATALOGUE oF MrNeERALS, with their Formule, &c. By T. Egleston. (Sui 
sonian Institution, Washington. ) 

INSTRUCTIONS FOR RESEARCH RELATIVE TO THE ETHNOLOGY AND PHILO 
or America. By George Gibbs. (Smithsonian Institution, Washington, 

ADDRESS OF THE PRESIDENT OF THE RoyAL AsTRONOMICAL SocteTy, for th 
year 1864-5, Warren De la Rue, Esq. 

ADDRESS OF THE PRESIDENT OF THE ENToMOLOGICAL Society oF Loxpos,lit 
the year 1864-5, F. P. Pascoe, Esq. 

A ComPANION TO THE WEATHER-GLAss, designed to record, numerically sui 
graphically, the Natural Phenomena presented by the Barometer, Them 
meter, Rain-Gauge, Clouds, Wind, &c. With a Calendar for the year 18. 
By a Meteorological Student. With Plates and Engravings. 79 PP. Pos 
8vo. (Bemrose & Sons.) 

Tue IrRaTIONALE oF SpeEcH. By a Minute Philosopher. Reprinted 
‘Fraser’s Magazine’ for July, 1859. 33 pp. Demy 8vo. (Longman & 

Puivosopuy oF Rexicion. By Hugh Doherty,M.D. 48 pp. 8v0 (Tris 
& Co.) 

ON THE INTRODUCTION oF CAVERN AccumvuLATIOoNs. By William Pengell 
F.R.S., &e. 


On THE DenvupaTION or Rocks 1x Devonsuire. By William Pengell 
F.R.S., &e. 

ON THE DISTRIBUTION OF RAIN OVER THE BritisH ISLES DURING == 
1864, as observed at about 900 stations in Great Britain and aera ) 
piled by G. J. Symons. With Engravings. 75 pp. 8vo. (Stanfo te 

For anp AGainst Tobacco; or, Tobacco in its Relations to the 
Individuals and Communities. By B. W. Richardson, M.A., MD. 
cian to the Royal Infirmary for Diseases of the Chest. (Job Ch 
& Sons, New Burlington Street. ) 


Qf 
186 
& 
‘ 


1865.] ‘Books Received. 967 


TyovGHTs ON THE INFLUENCE OF ETHER IN THE SoLaR SYSTEM: its Rela- 
tions to the Zodiacal Light, Comets, the Seasons, and Periodical Shooting- 
Stars, By Alexander Wilcocks, M.D. (Triibner & Co.) 

Ox tHe RELATIONS, STRUCTURE, AND FUNCTION OF THE VALVES OF THE 
VasctLAR SYSTEM IN VERTEBRATA. By James Bell Pettigrew, M.D. Edin., 
Assistant in the Museum of the Royal College of Surgeons of England. 
Plates. 40 pp. 4to. 

Ox PresumpTION OF By James Bell Pettigrew, M.D. 
Fdin., Assistant in the Museum of the Royal College of Surgeons of England. 


35 pp. 8vo. 


PERIODICALS, AND PROCEEDINGS OF SCIENTIFIC 
SOCIETIES. 


Tae Mininc AND Macazine. (Simpkins & Co.) 

Tue GrotocicaL MaGazine. Edited by T. Rupert Jones, F.G.S., and Henry 
Woodward, F.G.S., &c. (Longmans. ) 

Revve UNIVERSELLE DES Mines. (Noblet & Baudry, Paris and Liege.) 

MENSUEL DE LA SocrETE IMPERIALE ZOOLOGIQUE D'ACCLIMATATION. 
(Masson, Paris.) 

SmiTHSONIAN Report, 1863; showing the Operations, Expenditures, and 
Conditions of the Institution for the year 1862. 

AxyvaL Report oF THE GEOLOGICAL Survey OF INDIA, AND OF THE MUsEUM 
or GeoLtocy, Eighth year, 1863-4. With Map. 18 pp. Royal 
8vo, (Calcutta.) 

Memorrs oF THE GEOLOGICAL Survey oF Inp1A. Vol. III. Part 2, Medlicott on 
the Structure and Relations of the Southern Portion of the Himalayan 
Ranges between the Rivers Ganges and Ravee. With Plates. 200 pp. 
Royal 8vo.—Vol. IV. Part 2, King and Foote on the Geological Structure 
of the Districts of Trichinopoly, Salem, and South Arcet.. With Plates. 
164 pp. Royal 8vo. Calcutta. _. 

PROCEEDINGS OF THE Royal, RoyAL ~ASTRONOMICAL, GEOLOGICAL, RoyaL 
GEOGRAPHICAL, AND ZOOLOGICAL SociETIES oF LONDON. 


dite 
de 
With 
and 
4) at 

nell, 

mith 
On. 
the 
N, for 
and 
m 

1860. 

Pos 

from 
rely, 
BAB 
h 
chill 


| 


